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ICOM's  new  IC-229  and  IC449 
ultra-compact  mobiles  make  you  feel 
like  you're  sitting  in  your  ham  shack 
while  driving  your  car!  Ttiese 
transceivers  fit  almost  anvwhere! 

The  1C-229A  measures  just  5.5"W  x  l.6"H  x  4.1"D. 
The  IC-229H  and  IC449H  measure  only  two  inches 
dee[KT.  Now  that's  small! 

The  IC-229A/H  is  available  in  both  25W  and  SOW 
versions  and  transmits  140-  ir>0MHz, 
receiving  !36-174MH/..The  IG-449H 
covers  440-450MHz  and  |)acks  35 
watts  of  peak  output  power.  So 
much  power,  you'll  feel  like 
you're  using  a  base  station! 

Both  units  feature  20  memory 
channels  and  one 
call  channel. 
Each 
memory 
stores  operating  offset 
and  subaudible  tone 
frequencies  plus  du- 
plex shift  direction. 
Auto  dialing  is  simple 


Think  Of  It 

ASA 

Base  Station 

For  your 

Car 


with  ICOM's  new  HM-56  microphone. 
Transmit  up  to  22-digit  telephone 
numbers.  It's  ideal  for  autopatching  and 
repeater  control  while  driving  safely. 

Additional  features  include:  Programmed 

memory  scan,  priority  watch,  memory  skip,  7  tuning 

steps.  20  dB  RF  attenuator  and  a  memory  split  function 

for  split  frequency  operation.  That's  mobiling  in  style! 

Legendary  (COM  quality  backed  by  Pour  Factory  Owned 
Service  Centers.  Let's  go  mobile  with  ICOM's  new 

action  packed  2-meter 
and  440MHz 
transceivers! 


CORPORATE 
HEADQUAOT^S 
COM  Ameria.  he, 

2310-1  IStti  Av*  HL. 

BefcMaW*  98004 


QtttafMT  Service  Hotline 
(206)454.7619 

CUSTOMED  SERVICE  CENTERS 
3150  Prfimiff  Dnre 
Surte  126,  truing.  TX  75053 
1777  Phoem*  Parkway,  Suite  201, 

Atlanta,  GA  30349 
3071  -  *5  tad,  UnH  9, 
Richmond,  B.C  V6K  2T4  Canada 
23eO'1l6lh  Avo  N.E.,  Bfllevue,  WA  9BQQ4 
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Here  is  the  finest  3  KW  Tuner  money  can  buy  with  roller  inductor,  dummy 

meter,  antenna  switch,  balun  plus  more  ...  $349,95 


load,  new  peak  reading 

The  MFJ  989C  is  not  fof  everyone. 

However,  if  you  do  make  the 
nvestment  you  get  the  finest  3  KW 
PEP  tunef  money  can  buy  -  one  that 
will  give  you  a  lifetime  of  use,  one 
that  takes  the  fear  out  ol  high  power 
operation  and  one  that  lets  you  get 
your  SWR  down  to  absolute  minimum. 

Ttie  MFJ  989C  is  a  compact  3  KW 
PEP  roller  inductor  tuner  with  a  new 
peak  reading  Cross-Needle  SWR/Watt- 
meter  The  roller  inductor  lets  you  get 
your  SWR  down  to  absolute  minimum 

With  three  continuously  variable 
components  -  two  massive  6  KV 
capacitors  and  a  high  inductance 
roller  inductor  -  you  get  precise  control  over 


MFJ-989C 


SWR  and  the  widest  matching  range 
possible  from  1 .8-30  MHz. 

You  get  a  new  lighted  peak  and 
average  reading  Cross  Needle 
SWR/Wattmeter  with  a  new  more 
accurate  directional  coupler. 

You  get  a  giant  two  core  balun 
wound  with  teflon  wire  tor  balanced 
Hues  and  a  6  position  antenna  switch 
with  extra  heavy  switch  contacts. 

lis  compact  1034X4V2X15  inch 
cabinet  tits  right  into  your  station 

You  get  a  50  ohm  300  watt  dummy 
load  for  tuning  your  exciter,  a  tilt 
stand  tor  easy  viewing  and  a  3-digit 
turns  counter  plus  a  spinner  knob  for 
exact  inductance  control.  Add  $10  s/Tl 


v 


2-knob  Differentiai-T    Tuner 


MFJ-9B6        Th€  ***  MFJ-9fifi  Differential  T™ 
spQQ95  2  knob  Tuner  uses  a  differential 
^**3f     capacitor  to  make  tuning  foolproof 
and  easier  than  ever.  \x  ends  constant  re-tuning  with 
broadband  coverage  and  gives  you  minimum  SWR 
at  only  one  best  setting,  Covers  1.8-30  MHz. 

The  roller  inductor  lets  you  tune  your  SWR  down 
to  absolute  minimum.  3-digits  turns  counter  lets  you 
quickly  return  to  your  favorite  frequency. 

You  gel  MFJ's  new  peak  and  average  reading 
Cross-Needle  SWR/Wattmeter  with  a  new  directional 
coupler  tor  more  accurate  readings  over  a  wider 
frequency  range,  it  reads  forward/reflected  power  in 
200/50  and  2000/500  watt  ranges.  Meter  lamp 
uses  12  VDC  or  110  VAC  with  MFJ-1312,  $12.95. 

A  new  current  balun  for  balanced  lines  reduces 
feedline  radiation  and  forces  equal  currents  into 
antenna  halves  that  are  not  perfectly  balanced  for  a 
more  concentrated,  stronger  signal.  Add  510  s/h. 

MFJ's  Fastest  Selling  Tuner 


mf-p  vmu 


'       I      J 


Hi.i»  ' -t 


&jwvw'mJtr.  ** 


■"-hid 


The  MFJ-941D  is  MFJ  s  fastest  selling 
MFJ-9410     300  watt  PEP  antenna  tuner.  Why? 
*  1  QQ95  Because  M  has  more  features  than 

tuners  costing  much  more  and  it 
matches  everything  continuously  from  1.8-30  MHz. 
It  matches  dipofes,  vees,  verticals,  mobile  whips, 
random  wires,  banlanced  and  coax  lines. 

SWR/Wattmeter  reads  toward/reflected  power  in 
30  and  300  watt  ranges.  Antenna  switch  selects  2 
coax  lines,  direct  or  through  tuner,  random  wire, 
bafanced  line  or  tuner  bypass  Efficient  airwound 
mductgr  gives  lower  losses  and  more  watts  out 
Has  4:1  balun.  1000  V  capacitors,  10x3x7  inches, 

MFJ's  Random  Wire  Tuner 


MFJ1601Q 


$300 


You  can  operate  all 
bands  anywhere  with  any 
transceiver  when  you  let 
the  MFJ  1 601 0  turn  any  random  wire  into  a 
transmitting  antenna.  Great  for  apartment,  motef, 
camping  operation.  Install  a  wire  anywhere!  Tunes 
1 .8-30  MHz,  200  watts  PEP.  Ultra  small  2x3x4  in. 


MFJ's  Deluxe  300  Watt  Tuner 


The  MFJ  949D  gives  you  lower 

S4A0  95  SWR  than  a"y  !un6f  lhal  US6S 

149       two  tapped  tnductors.  Why?  Because 
you  get  two  continuously  variable  capacitors  that 
give  you  infinitely  more  positions  than  the  limited 
number  on  switched  coils. 

This  gives  you  the  precise  control  you  need  to 
get  your  SWR  down  to  a  minimum.  After  all,  isn't 
tfiat  why  you  need  a  tuner'?  Covers  1 .8-30  MHz. 

You  get  MFJ's  new  lighted  2-color  peak  and 
average  reading  Cross  Needle  SWR/Wanmeier, 
dummy  load,  antenna  switch,  and  4:1  balun  -  all  *n 
a  compact  10x3x7  inch  cabinet-  Meter  tamp  uses 
12  VDC  or  110  VAC  with  MFJ  1312,  $12.95. 

With  MFJ's  deluxe  300  watt  PEP  tuner  you  get 
an  MFJ  tuner  that  has  earned  a  reputation  for  being 
able  to  match  just  about  anything    one  that  is 
highly  perfected  and  has  years  of  proven  reliability. 

MFJ's  Mobile  Tuner    mfj94sc 

I  *89»5 

Dont  leave 
home  without 
this  mobile 

tuner!  Have  an  uninterrupted  trip  as  the  MFJ  945C 
extends  your  antenna  bandwidth  and  eliminates  the 
need  to  stop,  go  out  and  adjust  your  mobile  whip. 

You  can  operate  anywhere  in  a  band  and  get  low 
SWR,  YouTI  get  maximum  power  out  of  your  solid 
state  of  tube  rig  and  it'll  run  cooler  and  last  longer 
Small  8x2x6  inches  uses  little  room.  SWR/  Watt- 
meter  and  convenient  placement  of  controls  make 
tuning  fast  and  easy  while  in  motion.  300  watts 
PEP  output,  efficient  airwound  inductor,  1000  volt 
capacitors.  Mobile  mount.  MFJ- 20,  $3.00, 

1441220  MHz  VHF  Tuners 

MFJ  921  *6995 

MFJ's  new  VHF 
tuners  cover  Doth 
2  Meters  and  the  220  MHz  bands.  They  handle  300 
watts  PEP  and  match  a  wide  range  of  impedances 
for  coax  fed  antennas.  SWR/Wattmeter.  ex2V*x3  in, 
MFJ-920,  $49.95.  No  meter.  4Vzx21/*x3  inches. 


MFJ's  Artificial  RF  Ground 

*79«5    MFJ  931 

You  can 
create  an 

artificial  RF 

ground  and 

eliminate 

HF  "bites1  \ 

feedback,  TVI  and  RFI  wnen  you  let  me  MFJ  931 

resonate  a  random  length  of  wire  and  turn  ft  into  a 

tuned  counterpoise.  The  MFJ-931  also  lets  you 

electrically  place  a  far  away  RF  ground  directly  at 

your  rig     no  matter  how  far  away  it  is  -  by  tuning 

out  the  reactance  of  your  ground  connection  wire, 

Barefoot/1. 5  KW  Linear  Tuner 
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MFJ  ENTERPRISES.  INC. 
Box  494,  Miss.  State,  MS  39762 
(601 )  323-5869;  TELEX:  53  4590  MFJSTKV         I 

MFJ  .»  making  quality  affordable 

CIRCLE  86  ON  READER  SERVICE  CARD 


MFJ-962C        For  a  few  extra  dollars,  the  MFJ- 

$22905  96ZC  tets  y°u  use  y°ur  Dare1°°l  r'G 

now  and  have  the  capacity  to  add  a 
1.5  KW  PEP  linear  amplifier  later  Covers  1.8-30  MHz. 

You  get  two  husky  continuously  vanabfe  capacitors 
for  maximum  power  and  minimum  SWR.  And  lots  of 
inductance  gives  you  a  wrde  matching  range. 

You  get  MFJ's  new  peak  and  average  reading 
Cross  Needle  SWR/Wattmeter  with  a  new  directional 
coupler  for  more  accurate  readings  over  a  wider 
frequency  range.  It  reads  forward/reflected  power  in 
200/50  and  2000/500  watt  ranges.  Meter  lamp  uses 
12  VDC  Or  110  VAC  with  MFJ  1312.  $12.95. 

Has  6- position  antenna  switch  and  a  teflon  wound 
balun  with  ceramic  feedtnru  insulators  for  balanced 
lines.  10J/4x4V«14  7/0  inches.  Add  $10,00  s/h. 

MFJ's  smallest  Versa  Tuner 

MFJ  901 B 
$5995 

The  MFJ 

901 B  is  our 

smallest 

5x2x6  inches  -  (and  most  affordable)  200  watt  PEP 

tuner  -when  both  space  and  your  budget  is  limited. 

Good  for  matching  solid  state  rigs  to  linears. 

It  matches  whips,  dipoles,  vees.  random  wires, 
verticals,  beams,  balanced  and  coax  lines  from 
1,8-30  MHz.  Efficient  airwound  inductor.  4:1  balun. 

FOR  YOUR  NEAREST  DEALER  OR  TO  ORDER 

800-647-1800 

•  1  year  unconditional  guarantee  •  30  day  money 
back  guarantee  (less  s/h)  on  orders  from  MFJ  • 
Free  catalog  ■  Add  $5.00  s/h  (except  as  noted) 


Letters 


Number  t  on  your 


KA1COJ:  I  haven't  been  very  active  late- 
ly— maybe  20  QSOs  a  year,  I  picked  up 
your  March  73  and  read  it  through.  Your 
COtumn  stuck  in  my  mind .  so  I  read  il  again 
a  couple  of  limes.  Suddenly  il  alt  made 
sense  to  me.  I  ordered  your  20  wpm  Biit£ 
Tape  and  the  Tech,  General  and  Ad- 
vanced books  from  "Uncle  Wayne's  Book 
Shelf."  The  night  ihe  package  arrived  I 
plugged  in  your  tape  and  followed  your 
instructions.  I  spent  about  ten  minutes  a 
night  with  the  tape.  By  the  first  week  I'd 
gone  from  around  7  wpm  to  being  able  to 
copy  Wi  AW  almost  solid  at  1 3  per.  By  the 
second  week  I  could  copy  the  ARAL  CW 
bulletin!  Just  17  days  after  getting  your 
tape  I  passed  the  13  per  General  test  with 
Rytng  colors.  It  was  ttie  greatest  feeling 
walking  out  of  the  exam  with  my  temporary 
certificate.  I'm  a  believe*  a  gam1  Thanks, 
Wayne. 

Good  work  Arthur,  now  get  ail  the  rest  of 
the  Novices  and  Techs  in  your  area  gotng 

Wayne 

Griggs,  Mitford  0E:  I've  read  your  recent 
ideas  for  attracting  new  hams  and  would 
like  to  add  more  fuel  The  local  ham  clubs 
don't  list  their  activities  in  the  newspapers, 
nor  in  the  telephone  books.  Through  the 
help  Of  WA3DPJ  and  his  partner  at  A  a  A 
Electronics  I  was  able  to  take  my  Novice 
test  and  pass.  It  would  sure  help  if  clubs 
would  list  activities  in  Ihe  newspapers  and 
on  school,  ham  store  and  Radio  Shack 
bulletin  boards,  How  aboui  clubs  renting 
out  the  extra  ham  gear  which  the  mem- 
bers have  available''  It  we  paid  for  our  li- 
censes maybe  the  FCC  wouldn't  make  us 
wait  for  six  weeks  for  our  h 


NHSEN:  I  share  your  fear  that  we  will  be- 
come a  second  rate  nation  in  education 
and  technology.  We  need  to  expose  our 
kids  to  science,  math  and  technology  in  a 
positive  way.  The  Hamsats  in  the  class- 
rooms is  an  excellent  idea  I'm  involved 
with  the  Naval  Sea  Cadets  (submarines),  a 
new  program  I  started  The  kids  love  tt.  J'm 
getting  ready  to  put  on  an  amateur  radio 
demonstration  in  ihe  local  school.  I  know 
it'll  be  a  big  hit.  These  kids  really  eat  this 
stuff  up!  I  find  it  very  rewarding. 

Good  show  Robert,  but  don  V  forget  to  take 
some  pictures  for  me       Wayne 

Guy  Lemke,  Redding  CA:  I  don't  see  any 
effort  around  hare  by  hams  to  attract  new- 
comers I  know  many  people  who  would 
love  to  have  a  ham  ticket  but  don't  know 
whereto  start  or  where  lo  get  t  he  support  it 
takes  to  keep  them  motivated .  It's  a 
shame 

Okay,  Bedding  hams,  where  are  your  dub 
meeting  notices  in  the  papers?  Where's 
your  notice  on  the  Radio  Shack  bulletin 
board?       Wayne 

W2JTP/7;  Ever  since  reading  the  March 
and  April  issues  of  73 1  have  been  trying  to 
talk  on  the  air  about  the  FCC  letter  to  the 
nine  nets  and  bulletin  broadcast  opera- 
tions about  the  net  mess  on  14,313.  I've 
also  asked  aboui  the  request  for  the  ARRL 
president  lo  decline  his  nominations  for 
another  term.  While  several  of  those  con- 
tacted had  read  the  limp-wnsted  condem- 
nation of  the  Bouvet  Island  DXpedttion 
OHM  in  OST,  it  was  noted  [hat  no  calls 
were  listed  as  OHMers'  On  2m  I  contacted 
1 2  local  stations  Five  had  heard  about  the 
20m  QRM  mess  and  the  FCC  letter.  Only 
two  (73  readers)  had  heard  about  the 
ARRL  president.  One  Extra  Class  got 
nasty.  +lf  it  isn't  in  OST  it  isn't  true"  One 
advantage  of  being  out  here  in  Seattle  is 
that  t  don'!  hear  the  K 1  MAN  broadcasts. 

Yes  Byron.  /  Know  about  the  poor,  brain- 
washed ARRL  members  who  are  com- 
pletely unabfe  to  think  for  themseives. 
Sometimes  I  took  at  my  50-year  pin  and 
shake  my  head      Wayne 

Dorian  Blasdell.  Grants  Pass  Ofl:  Pm  17 
and  working  on  my  Tech  license.  I've  tried 
to  get  several  of  my  friends  interested,  but 
they  can't  seem  to  believe  that  the  coda 
isn't  as  hard  as  they  think  It  is  I  don't  know 
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From  the  Hamshack 

it  there's  a  local  ham  club  or  not.  None  is 
fisted  in  the  phone  book  and  I've  seen  no 
mention  of  meetings  or  classes  in  the  pa- 
per Keep  publishing  articles  on  ATv\ 
SSTV,  VHF,  UHF.  digital  and  satellite 
communications. 

Barbara  Friend,  Warren  NJ:  I'm  not  a 
ham  myself.  I'm  a  foreign  language  H.S. 
teacher  and  was  shown  your  May  issue  by 
a  friend.  I  am  Impressed  by  the  education 
articles  aboui  Mary  Duffield  and  Carole 
Perry  I've  gotten  some  good  ideas  from 
what  I  read.  I  think  that  Carole  Perry's  ap- 
proach is  applicable  to  what  f  m  doing  and 
I  in  lend  lo  contact  her.  t  thought  you'd  like 
to  know  that  some  of  your  otherwise  tech- 
nical articles  made  an  impact  on  a  non~ 
technical  reader. 

Diane  PrucnerT  Los  Angeles  CA:  As  a 
third  gfade  teacher  trying  to  get  started  in 
ham  radio  and  to  bring  along  children  from 
kindergarten  to  eighth  grade,  I  appreciat- 
ed very  much  the  May,  1990.  issue  Of  73.  It 
was  just  about  the  only  item  4  could  find  in 
West  Los  Angeles  to  get  started  with-  Mr. 
Green's  upbeat  and  aggressive  editorial 
gave  me  personal  hope  that  m  time  children 
will  be  able  to  access  the  wonderful  world  of 
electronics  through  radio.  They  have  the 
ability  but  society  has  more  pressing  prior 
ities  than  its  children  at  this  time. 

N4XAN:  In  just  about  every  shortwave/ 
ham  magazine  there  is  usually  a  listing  of 
the  frequencies  that  will  be  used  by 
WA3NAN,  W5RRH  and  WGVIQ  for  re- 
transmission of  space  shuttle  audio. 
WA3NAN  at  the  Goddard  Space  Center 
Greenbeit,  MD,  broadcasts  on  a  24-hour 
basis,  I  would  ask  that  all  amateurs  as- 
sume that  the  frequency  Is  in  use.  In  a  time 
when  we  are  kxriong  for  ways  to  attract  the 
younger  set  to  ham  radio,  having  a  service 
such  as  is  provided  by  these  three  dubs 
can  be  a  real  Godsend.  Let's  all  try  to  give 
these  frequencies  plenty  of '  elbow  room" 
{1  kHz  just  isn't  enough),  Often,  new  hams 
and  SW  listeners  (potential  hams)  don't 
have  sophisticated  equipment  to  IF  shift. 
vary  bandwidth  and  notch  out  somebody 
who  wants  to  talk  about  the  weather  and 
his  rig.  II  we  all  can  pay  a  little  attention, 
space  shuttle  missions  can  be  a  fun  time 
for  bIL  I  know  two  little  boys  who  really  like 
to  come  into  my  shack  to  listen!  By  the 
way4  thanks  to  all  who  did  leave  the  fre- 
quency courteously  after  being  told  it  was 
In  use  Thank  you  &  73s  to  all! 

W  A2  ANG:  I  enjoy  reading  73  Amateur  Ra- 
dio and  frankly  one  of  the  reasons  I  buy  it  is 
because  of  your  editorials  I  find  you  are 
right  on  the  mark  most  of  the  time  You  are 
a  mover  and  a  shaker  and  ham  radio  as 
well  as  our  society  needs  conceptual  .zers 
and  movers  We've  become  a  lazy  tot.  I 
would  like  io  see  more  advanced  technical 
a  nicies  and  was  quite  surprised  lo  hear 
that  this  would  be  overwhelming  io  so 

many  readers When  I  talk  to  someone 

1  try  to  ask  them  about  their  work  and  hob- 
bies other  than  radio  and  customs,  I  often 
tell  people  about  my  work  and  they  say, 
,10h,  that  seems  so  interesting  "  .j 
would  like  to  know  your  thoughts  on  UFO 
detection  ,  mentioned  in  the  March  issue. 
Do  you  believe  they  are  a  figment  of  peo- 
ple's imagination  or  that  their  gravity  con- 
trot  field  is  orthogonally  related  from  our 
present  electromagnetics? 

Hmm.  UFOs?  Well,  ft  doesn't  seem  rea- 
sonable to  me  that  so  many  thousands  of 
people  have  been  tytng,  crazy  or  confused 
aft  these  years.  I  published  an  editonai  in 
73  a  white  back  explaining  what  t  thtnk 
UFOs  are  and  why  we'll  never  pm  them 
down       Wayne 

NB6Y:  In  reference  to  the  tetter  in  the 
April,  1990,  issue  titled  "Electric  Blanket 
Mod  Supply".  I'm  afraid  lhal  HE  CUV 
changed  his  electric  blanket  from  one  bad 
frequency  (60  Hz)  to  another  (0  Hz  plus  60 
Hz  ripple).  May  I  recommend  reading 
Cross  Currents  by  Dr.  Robert  O  Becker 
MD.  (Jeremy  P.  Tarcher,  Inc..  1990)? 
Melatonin  secretion  in  human  subjects 


may  be  changed  at  will  by  exposure  lo 
steady  magnetic  fields  of  ihe  same 
strength  as  the  Earth's  geomagnetic  Field 
(0.2-G.G  milligaussj  Melatonin  is  the  nor* 
mone  produced  by  the  pineal  gland, 
normally  adjusted  according  to  the 
day/night  cycle  (biccyefe)  The  effect  of  an 
abnormal  biocycle  ts  the  production  of 
chronic  stress  syndrome,  decline  m  the 
immune  system,  etc.  Exposure  of  a  divid- 
ing cell  to  an  unnomogeneous  DC  mag- 
netic field  causes  a  physical  force  to  be 
exerted  on  the  chromosomes  or  on  one  of 
the  other  microscopic  structures  associat- 
ed with  mitosis, .  .  resulting  in  structural 
abnormal  lie  s  in  the  chromosomes.  As  lo 
the  ripple,  loss  of  consciousness  can  be 
produced  by  nutllng  out  or  reversing  the 
flow  of  the  brains  DC  electrical  informs 
tion  system  with  external  DC  currents  or 
strong ,  steady  magnetic  fields.  A  greater 
loss  of  consciousness  occurs  with  the  ad- 
dition  of  ELF  frequencies  (to  100  Hi)  to  the 
baseline  DC  current  or  magnetic  field  Al- 
though exposure  to  strong  DC  magnetic 
fields,  up  to  1 5  gauss,  had  no  effect,  expo- 
sure to  much  smaller  fields  mod  ui  a  led  at 
ELF  frequencies  produced  significant 
measurable  act -v.ties  m  the  human  brain, 
i.e.  behavior al  changes  of  an  undesirable 
nature  by  altering  the  basic  operation  ol 
the  brain  So  get  rid  of  your  electric 
blanket,  your  waterbed  heater  and  your 
water  bed  (noxious  rays).  Move  or  replace 
that  electric  clock  on  the  nightsland  two 
feet  from  your  head.  At  two  feet  you're 
getting  five  to  ten  milligauss, 

tt  doesn't  take  much  of  a  filter  to  smooth 
out  tho  rippte  and  thus  avoid  the  AC  field 

. . .  Wayne 

Kent  Britain  WASVJB;  Keep  up  Ihe  mi- 
crowave  articles  They  are  the  future  Of 
amateur  radio  more  than  20  meter  DXing 
You  used  to  run  around  with  Gun nplexers. 
so  you  understand  We  have  etghi  mem- 
bers of  the  North  Texas  Microwave  Soci- 
ety in  the  Dallas  area  on  1 0.368  GHz  SSB 
These  SSB  ngs  have  a  40-50  dB  advan- 
tage over  Gunnplexers  and  plenty  of  scat- 
ter margin.  100-mile  SS8  contacts  have 
became  routine  Mountain  topping?  On 
the  pfatns  of  Texas?  These  paths  are  90% 
beyond  ihe  horizon! 

So  how  about  some  articles,  Kent? 

Wayne 

John  Rodgers  KQKYQ;  The  Gordon  West 
code  tapes  got  me  to  5  wpm,  but  ihat 
wasn't  good  enough  to  make  many  con- 
tacts.  1  bought  the  ARRL  tapes,  but  they 
were  so  poor  in  quality  that  it  was  difficult 
to  tell  the  dots  Irom  ihe  dashes  After  18 
months  I  passed  ihe  13  wpm  test  and  now 
I'm  happily  making  CW  contacts  There's 
less  QRM  on  CW  and  ops  are  more  courte- 
ous. 

Hmphr  you've  tried  the  restr  now  try  the 
nest       see  Uncle  Wayne's  tapes 

Wayne 

KJGUX;  I  would  like  to  acknowledge  your 
initiative  m  recent  editorials  (  de 
K6MH,  April  1990)  »n  taking  the  global 
view  of  amateur  rad«o  as  a  participative 
intellectual  exercise  "What  would  you 
like  ham  radio  lo  be?  I  ask  because  right  at 
this  stage,  you  may  be  in  a  better  position 
to  bring  tt  about  than  you  realize.  Radio 
amateurs  are  an  asset  to  society,  and  they 
are  a  force  If  we  really  get  it  together— co- 
herent, proud,  self -regulating,  curious,  In- 
novative, vigorously  self-respecting,  our 
global  fellowship  could  surface  as  one  of 
the  greatest  forces  for  good  on  this 
planet  "r  By  bringing  such  people  as 
Joseph  Campbell  and  David  Bohm  into 
your  editorial  "conversations"  you  are 
taking  (he  risk  of  being  tuned  out,  but  per- 
haps an  infusion  of  "new  thought"  is  the 
only  thing  that  will  save  the  amateur  radio 
service.  Obviously  hams  in  general  are 
protecting  o  u  r  frequencies  from  bei  ng  tak- 
en tor  meaningful  purposes,  as  Rich  Rich- 
mond KA5S  points  out  in  the  73  February 
issue.  Thanks  again  for  prodding  us  to  re- 
vive the  concept  of  genuine  heart-to-heart 
communication. 

Thanks  for  the  feedback,  Nick. . .  Jim 

KC2CF :  I  musi  admit  right  off  that  I'm  not  a 
regular  reader  Of  73, ...  I  must  also  admit 

that  I'm  not  a  very  active  ham  The  ticket 
has  been  stuck  on  2m  for  a  long  time  now. 


I'm  finally  in  the  process  of  putting  up  a 
stick  and  getting  an  HF  voice  again  after 
10  years  or  so  So  why  am  I  writing  you? 
Because  of  your  de  K6MHr"  column 

titled  Whos  Killing  Ham  Radio?"  (May, 
1990 J, ,  .You  want  more  reasons  thai 
ham  radio  is  dying?  It  s  because  of  the  wall 
Ol  exclusivity  mat  the  amateur  community 
nas  built  around  the  hobby  tt  starts  at  the 
very  bottom— at  the  retail  stores  that  sell 
equipment  Try  stepping  into  one  and  pre* 
lending  that  you  know  nothing  about  the 
hobby.  You'll  be  completely  lost.  The 
products  are  all  labeled  like  you  are  ex- 
pected to  know  advanced  engineering, 
and  the  sales  personnel  make  no  effort  to 
talk  up  the  hobby  In  simple  lan- 
guage .  , .  Everyone  tries  so  hard  to  sound 
like  an  expert.  They  all  use  the  most  com- 
plicated words  to  say  ihe  simplest  things. 
Look  at  amateur  equipment  ads.  Amateur 
equipment  magazines  They're  all  the 
same.  High-lech  language.  High-tech 
specs.  Where's  the  fun?  Why  can't  we 
talk  up  the  light  side  ol  the  hobby?  Why 
doesn't  a  retail  store  hang  out  a  sign  thai 
says  "come  on  m  and  talk  to  the  world*'? 
Why  don't  we  say  to  our  neighbors  that 
hamming  is  fun?  In  the  'old"  days  of 
peaking  and  dipping,  it  might  have  been  a 
problem.  Bui  today,  with  broadbanding* 
the  engineers  have  left  us  free  to  enjoy  the 
fun  part  of  the  hobby  Let's  stop  pretend- 
ing that  we're  all  Ph.D.s  Another  problem 
is  with  the  manufacturers  A  couple  of 
years  ago  I  dropped  out  of  the  corporate 
lifestyle  and  decided  to  try  to  make  a  living 
and  have  fun  at  ihe  same  time  [radical 
idea,  eh?).  I  had  this  idea  of  opening  a 
retail  ham  business  with  a  new  twist.  I 
would  go  after  exactly  the  young  people 
and  beginners  that  are  missing  from  our 
ranks,  I  had  a  really  interesting  marketing 
plan  to  make  it  happen  And  you  know 
what?  tt  was  tike  banging  my  head  against 
a  wail  to  even  gel  the  manufacturers  lo 
return  my  phone  calls  and  fetters.  The  ear- 
ners were  so  welt  put  up  (to  protect  the 
exclusivity  of  their  current  deaie^s.  r  as- 
sume) that  l  was  soon  discouraged.  The 
techniques  varied  from  simply  ignoring 
me  to  wanting  everything  Irom  a  five-year 
business  plan,  an  enormous  opening  or- 
der, and  a  hjlly+stafled  full-time  repair  de- 
partment. Never  mind  that  I  was  ready  to 
invest  my  time  and  money  in  building  their 
business  in  ways  that  HAD  to  work.  They 
were  simply  no!  interested.  .  .It's  just 
such  a  shame  that  here  we  sit,  holding  on 
to  a  hobby  that  could  be,  once  again,  the 
province  of  the  young;  an  alternative  to  so 
many  of  the  horrible  things  that  kids  get 
into  these  days.  The  equipment  is  easier 
than  ever  to  use,  and  maybe  soon  no 
code.  Ham  radio  could  be  BIG,  but  it  will 
continue  to  slide  downhill  because  we  are 
so  scared  that  the  public  will  find  out  how 
little  we  hams  REALLY  know  about  elec- 
tronic theory,  and  how  easy  it  is  to  talk  to 
the  worfd. 

W4UMC:  Your  editorial  suggestions 
I  de  K6MH,  March  1990)  may  be  well 
taken  in  some  cases  but  the  bottom  line  is 
that  ham  radio  is  a  hobby  and  therefore 
means  different  things  to  different  people. 
Since  itTs  a  hobby,  each  person  is  entitled 
to  do  his  own  thing  even  if  it  means  talking 
about  the  new  equipment  that  he  just  pur* 
chased  tor  an  arm  and  a  leg.  I  have  since 
listened  across  many  bands  and  indeed 
find  all  types  of  subjects  being  discussed.  I 
listen  on  the  HF  bands  more  than  I  talk  and 
I  have  heard  a  great  many  interesting 
QSOs.  Many  more  were  routine,  some 
were  most  educational,  even  brilliant, 
along  with  the  deteriorating,  argumenta- 
tive, destructive,  mane  and  ignorant  vul- 
garity that  advertises  the  inferior  mental 
level  behind  the  voice  box  of  its  owner. 
However,  in  our  case  this  is  a  hobby  being 
exercised  in  a  free  country,  by  free  individ- 
uals of  wide,  rf  not  extreme,  diversity  but 
with  a  common  interest  in  THIS  hobby,  its 
equipment,  modes,  antennae,  joys  and 
the  so-called  cocktail  conversions  about 
and  between  t  el  tow  hams  Such  discus- 
sions shouldn't  seem  unnatural  or  unde- 
sirable. In  fact,  some  people  are  indeed 
turned  off  by  discussing  politics,  special 
interest  groups,  etc.  Some  may  need  a  prod 
but  for  most  of  us  It's  M enjoy"  or  QSY,  But 
please,  let's  always  "Live  &  Let  Live  "' 
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Ne  ver  sa  y  die 

Wayne  Green  W2NSD/1 


Self-Policing? 

When  I  visited  Russia  a  couple  of 
years  back  I  was  amazed  to  see 
firsthand  what  the  Russian  people  put 
up  with,  t  saw  long  food  lines,  even  at 
midnight  I  saw  empty  store  shelves 
And  everything  Russian-made  seemed 
shoddy. 

Now  we're  seeing  some  Russians 
saying,  H We've  had  enough  of  this 
But  others,  used  to  being  guaranteed  a 
living,  whether  they  work  or  not,  are 
resisting  change. 

As  I  remembered  this  experience  I 
was  struck  by  the  parallel  with  bank- 
ruptcy of  amateur  radio  today  in  Ameri- 
ca. We  have  a  growing  number  of 
hams  who  are  crying  out  in  frustration 
over  25  years  of  stagnation  and  really 
fed  up  with  the  mess  our  bands  are  in. 

On  the  one  hand  we're  annoyed  that 
the  FCC  has  let  amateur  radio  disinte- 
grate to  such  a  slate.  On  the  other  we 
are  increasingly  worried  that  they  are 
going  to  get  fed  up  with  us  and  do  away 
with  our  hobby  entirely. 

I  hope  it  wilf  not  be  surprising  to  you 
to  know  that  the  FCC  is  governed  by 
appointed  politicians  and  run  by  bu- 
reaucrats It  also  should  be  no  news 
flash  for  you  that  though  there  are 
some  government  agencies  which  are 
doling  out  billions  to  eagerly  waving 
hands,  the  FCC  has  been  on  a  siarva- 
lion  diet  tor  years. 

So  we  view  the  FCC  with  annoyance 
and  fear.  How  do  you  think  the  FCC 
sees  us?  Have  you  ever  considered 
that?  Well,  on  the  one  hand  we  brag 
about  being  self-policing.  Then  on  the 
other,  the  first  thing  we  do  when  we 
have  a  problem  anywhere  is  Hie  a  com- 
plaint with  the  FCC  Self-policing?  Give 
me  a  break! 

Yes,  I've  discussed  this  in  my  editori- 
als and  recommended  lhat  every  ama- 
teur take  this  self-policing  concept  seri- 
ously, I've  asked  thai  you  stop  turning 
10  the  FCC  when  you  have  a  beef  and 
figure  out  how  to  solve  it  yourself.  Deaf 
ears.  Thousands  of  deaf  ears.  Okay,  I 
guess  I  can  accept  that  you  are  too 
afraid  to  make  waves . . .  too  lily-livered 
to  stand  up  for  what  you  know  is  right,  I 
have  a  solution  for  you.  It's  one  you1  re 
going  to  hate  even  more  than  my  ask* 
mg  you  to  assume  some  personal  re- 
sponsibility on  the  air  to  help  dean  up 
our  messes. 

Speaking  of  messes,  KV4F2,  I  he 
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chap  who's  largely  responsible  fof  the 
mess  on  14P31 3,  stopped  by  my  booth 
at  Dayton.  Herb  seems  to  have  dedi- 
cated his  life  to  destroying  amateur  ra- 
dio, all  in  the  name  of  protecting  it  from 
a  few  maritime  amateurs  who  are,  in 
his  mind,  abusing  our  bands.  The  cure 
is  infinitely  worse  than  the  disease,  I 
found  him  utterly  impervious  10  reason. 
Just  what  we  need,  a  religious  zeaiot 
willing  to  explode  his  version  of  a  car 
bomb  on  20m ,  wiping  him  and  us  out  in 
the  process. 

So  what's  the  answer  to  net  jam- 
ming? To  repeater  wars?  To  ham 
suers?  To  pileups?  To  world  class 
lousy  operating  such  as  a  recent 
DXpedition  which,  taking  absurdity  to 
extremes,  won  a  Dayton  Hamvention 
award?  The  mind  boggles 

The  answer  actually  is  simple,  even 
if  you  hate  my  printing  it  I'm  going  to 
tell  it  as  it  is.  If  your  reaction  is  that  I'm 
bashing  the  League,  instead  of  sulking 
about  it  and  hating  me,  I'd  like  you  to 
point  out  in  what  way  you  think  I'm 
wrong, 

We're  supposed  to  be  setf-pOlicing1 
right?  I  hope  we  agree  this  is  the  way  to 
go.  Doesn't  that  put  the  responsibility 
flat  on  the  doorstep  of  our  national  ham 
organization?  What  in  heck  is  a  nation- 
al organization  for,  if  it  isn't  to  to  see 
that  its  field  is  growing  and  healthy? 

The  ARRLt  for  completely  self-serv- 
ing reasons  which  tVe  explained  in  de- 
tail in  my  past  editorials,  managed,  by 
accident,  to  halt  amateur  radio  growth 
25  years  ago.  In  the  process  this  also 
virtually  wiped  out  the  American  ham 
manufacturing  industry.  And  since  the 
worst  debacle  in  amateur  radio  hf story 
the  League  has  done  virtually  nothing 
to  improve  the  self-policing  of  our 
bands,  to  promote  the  growth  of  the 
hobby  or  provide  leadership, 

OST  magazine,  handbooks,  con- 
tests and  awards  we've  had.  A  clean- 
ing up  and  rebuilding  of  our  hobby  we 
haven't  had.  It  isn't  as  if  we  couldn't  do 
what  needs  to  be  done,  it's  that  we 
haven't  had  the  leadership  it  takes. 

We've  got  a  thousand  ham  clubs 
which  would  be  glad  to  pitch  in  and 
help  clean  up  the  mess  on  our  bands. 
We've  got  hams  working  on  newspa- 
pers, radio  and  TV  stations  everywhere 
who'd  help  keep  the  costs  of  a  national 
PR  effort  minimal-  HeckT  massive  PR  is 
a  cinch  to  get  when  you  know  how. . . 
Tve  produced  a  S99  video  which  telts 


exactly  how  to  do  it.  We're  using  my  PR 
system  right  now  to  promote  our  As- 
tounding Sounds  Audio/Music  Tour 
and  we're  getting  tremendous  media 
coverage  everywhere  our  caravan  is 
stopping  between  New  Hampshire  and 
Chicago. 

Here's  The  Program 

1)  The  League  should  establish  a 
Special  Communications  Team  at 
headquarters.  They  should  then  make 
sure  that  every  amateur  is  made  aware 
that  any  problem  they  have  should  be 
reported  to  the  SCT.  This  would  in- 
clude messes  such  as  on  14,313  kHz, 
repeater  wars,  ham  suers,  antenna  re* 
strict  ions,  serious  TV!  complaints,  and 
soon. 

The  SCT,  with  the  help  of  local  ARRL 
affiliated  clubs,  should  then  Quash  Ra- 
dio Messes  and  make  sure  none  of 
them  ever  even  get  to  the  FCC. 

The  SCT  should  take  the  initiative  to 
convince  their  ARRL  affiliated  clubs  to 
form  QRM  committees  to  help  resolve 
interference,  antenna  legislation  or 
other  legal  problems.  Even  the  awful 
mess  on  some  Southern  California  re- 
peaters could,  I  believe,  be  cleaned  up 
this  way. 

2)  The  League  should  establish  a 
headquarters  task  force  with  the  mis- 
sion of  rebuilding  the  growth  of  our 
hobby.  This  team  could  organize  the 
national  PR  effort  needed  to  gel  word 
out  about  our  hobby  to  youngsters.  We 
need  to  establish  visibility  if  we're  go- 
ing to  get  kids  to  consider  hamming 
instead  of  computer  games. 

Such  a  team  would  prevent  non- 
sense like  the  current  no-code  mess 
which  the  ARRL  Board  of  Directors 
screwed  up  so  badly,  making  us 
look  like  idiots  (again)  lo  the  FCC. 

Such  a  team  might  even  help  pre- 
vent stuff  like  the  embarrassing  secret 
ARRL  submission  of  a  proposed  digital 
communications  rule  change  to  the 
FCC  which,  once  word  got  out,  had  to 
be  refracted 

What  Next? 

Okay,  let's  say  first  that  you  disagree 

with  me that  you  think  Wayne 

Green  is  all  wet  again  Lets  say  that 
you  don't  believe  that  the  ARRL  has 
any  responsibility  whatever  for  solving 
amateur  radio  problems  or  promoting 
amateur  radio  growth.  Who  then?  The 
FCC?  Why  them?  All  they  do  is  license 


us  to  use  billions  of  dollars  in  radio 
frequencies  supposedly  for  the  in* 
terest,  convenience  and  necessity  of 
the  public  welfare. 

Just  how  providing  amusement  for  a 
shrinking  group  of  rapidly  aging  can- 
tankerous old  men  is  In  the  interest  of 
the  general  public,  I'm  not  sure,  I'd 
hate  to  be  faced  with  proving  it  in  court. 
Heck,  the  rental  income  from  our  mi- 
crowave bands  alone  would  go  a  long 
way  toward  reducing  the  national 
deficit 

The  FCC  is  so  enthralled  with  the 
value  of  amateur  radio  that  they  cut  the 
ham  division  staff  from  16  down  lo  two 
and  a  half  people.  No,  I  don't  think 
we're  going  lo  find  the  leadership  we 
need  in  Washington. 

Perhaps  you  believe  we  shouldn't  try 
to  fix  it  just  because  it's  broke.  Maybe 
we  should  just  continue  on  as  we  have 
and  enjoy  hamming  as  long  as  we  can 
and  not  worry  about  the  future.  Is  that 
what  you  want? 

Those  lew  who  may  agree  with  me 
that  {a}  something  should  be  done  and 
(b)  the  League  is  the  only  organization 
we've  got  to  do  it  probably  are  feeling 
the  same  sense  of  frustration  l  am.  No 
amount  of  my  griping  either  on  the  air 
or  in  my  editorials  is  going  to  unleash 
anything  except  retribution  from  the 
League.  They  won't  get  moving,  they'll 
just  get  even.  So  if  I  can't  get  any  ac* 
tion,  how  can  you  hope  to  do  It? 

No.  one  person  can't  do  much 
against  such  a  bureaucracy.  In  Russia 
they  used  to  send  individual  trouble- 
makers off  to  the  gulag.  But  now,  with 
hundreds  of  thousands  getting  togeth- 
er to  complain,  even  the  incredibly 
well-entrenched  party  officials  are  be* 

ing  thrown  out. 

One  ham  can't  do  much  to  change 
the  League.  Heck,  wave  recently  seen 
four  very  influential  hams  try  to  con- 
vince the  ARRL  directors  not  to  re-elect 
Larry  Price  as  president.  Their  well- 
reasoned  plea  fell  on  blind  eyes. 
Price's  response  was  to  attack  the 
messengers,  not  the  message.  So  he's 
president  again. 

One  of  the  directors  was  so  upset 
Over  what's  been  going  on  in  the 
League  that  he  made  a  special  trip  to 
visit  me  and  ask  me  to  help  encourage 
the  members  to  get  rid  of  the  party 
hacks  who  now  dominate  the  board, 
He  explained  that  these  entrenched 
old-timers  hold  the  membership  in  total 
contempt. 

He  pointed  Out  that  not  one  ARRL 
member  in  a  hundred  even  bothers  to 
try  and  read  the  highly  sanitized  board 
meeting  minutes  published  in  OST 
Few  bother  to  spend  a  dollar  to  get  the 
Annual  Report  and  fewer  ever  read  it. 
So  all  most  members  know  is  just  what 
the  board  and  HQ  wants  them  to  know. 
no  matter  how  far  this  is  from  reality. 

I  don't  want  to  turn  this  into  a  WV 
Post  scandal  expose,  even  though  I've 
been  given  documentation  on  corrup- 
tion which  would  cause  heart  failure  to 
true  believers,  The  Silent  Keys  list  is 
long  enough  as  it  is. 

Lets  ignore  the  messes  for  now  and 
go  to  curing  both  their  causes  and  to 

Continued  on  page  BO 
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Compact  high  performance  HF 
transceiver  with  general  coverage       , 
receiver        % 

Portable  reliable  performa 
ease  of  use  makes  the  TS-440S 
your  obvious  "low  bands"  choice. 
It  is  "Every  Ham's"  rig  to  go  —  ham  * 

shack,  portable  or  mobile,  But  don't }   ^  I 
let  the  small  size  fool  you  -  there's 
lots  of  "big  rig"  performance  packed 
into  this  package.  Built-in  antenna 
tuner  option.  Continuous  duty  transm- 
itter. Super  DynaMfoT  front  end*  |  j 
Five  filter  functions,  the  TS-440S 
is  at  your  service  wherever  you  wish 
to  operate.                                              . 

•  Covers  all  Amateur  bands 
General  coverage  receiver  tunes 
from  100  kH2-30  MHz,  Easily  modi- 
fied for  HF  MARS  operation.  J) 

•  Direct  keyboard  entry  of  f requencyjl 

•  All  modes  built-in  W 
USB,  LSB,  CW,  AM,  FM,  and  AFSK,  | 
Mode  selection  is  verified  in             'Ml 
Morse  Code,  j   I 

•  VS-1  voice  synthesizer  (optional) 

•  Built-in  automatic  antenna  tuner 
(optional).  Covers  80*10  meters.  J 

•  5  IF  filter  functions  f 

•  Superior  receiver  dynamic  range 
Kenwood  DynaMix™  high  sensitivity 
direct  mixing  system  ensures  true        I 
102  dB  receiver  dynamic  range, 
{500  Hz  bandwidth  on  20  m  J  I 

•  100%  duty  cycle  transmitter 
Super  efficient  cooling  permits 
continuous  key-down  for  periods 
exceeding  one  hour.  RF  input  power 
is  rated  at  200  W  PEP  on  SSB.  200  W 
DC  on  CW,  AFSK,  FM,  and  110  W  DC 
AM.  (The  PS-50  power  supply  is 
needed  for  continuous  duty.)         j 

•  Computer  interface  port 

•  Adjustable  dial  torque 

•  100  memory  channels  '  J 
Frequency  and  mode  may  be  stored 
in  10  groups  of  10  channels  each.       L 
Split  frequencies  may  be  stored  in   j  f| 
10  channels  for  repeater  operation. 

•  TU-8  CTCSS  unit  (optional) 

Complete  servtce  manuals  are  avaflaate  fat  all  Kenwood  imnsceivefs  and  most  accessories 
Specifications  3r  s  are  suo/ecr  to  change  wmout  notice  or  obligation 


MC-43S  UP/DOWN  mic.  included 
Superb  Interference  reduction 

IF  shift,  tuneable  notch  filter,  noise 
blanker,  all-mode  squelch,  RF  attenu- 
ator, RIT/XiT,  and  opt.  filters  fight  QRM 

•  Dual  SSB  IF  filtering 

*)       A  built-in  SSB  filter  is  standard. 

I       When  an  optional  SSB  filter 

(YK-88S  or  YK-88SN)  is  installed, 
dual  filtering  is  provided. 

•  VOX,  full  or  semi  break-in  CW 
AMTOR  compatible 


Optional  accessories: 

*  AT-440  internal  auto,  antenna  tuner 

(80  m  -  10  m)  *  AT-250  external  auto,  tuner 
(160  m  -  10  m)  •  AT-130  compact  mobile 
antenna  tuner  (160  m  - 10  m}-  IF-232C/IC-1Q 
level  translator  and  modem  \0  kit  *  PS-50 
heavy  duty  power  supply*  PS-430  DC 
power  supply  •  SP-430  external  speaker 

*  MB-430  mobile  mounting  bracket 

*  YK-68C/88CN  500  HZ/270  Hz  CW  filters 

*  VK-8BS-88SN  2.4  kHz/18  kHz  SSB 
filters  •  MC-60A/8Q/85  desk  micro- 
phones •  MC-55  (8P)  mobile  microphone 

*  HS-4/5/6/7  headphones  •  SP-41/50B 
mobile  speakers  *  MA-5/VP-1  HF  5  band 
mobile  helical  antenna  and  bumper  mount 

*  TL-922A  2  k w  PEP  linear  amplifier 

*  SM-220  station  monitor  (no  pan  display) 

*  VS-1  voice  synthesizer  •  TU-8  CTCSS 
tone  unit  •  PG-2C  extra  DC  cable. 

KENWOOD  USA  CORPORATION 

COMMUNICATIONS  4TEST  EQUIPMENT  GROUP 

P.O.  BOX  22745, 220T  E.  Dominguez  Street 

Long  Beach,  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 

PO  BOX  1075, 959  Gana  Court 

Mississauga,  Ontaro,  Canada  L4T4I 
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TM-731A/631A 

144/450  and  144/220  MHz 


FM  Dual  Banders 

•  Extended  receiver  range 

(136.000  -  173.995  MHz)  on  2  m;  70 
cm  coverage  is  438.000  -  449.995 
MHz;  M/4  m  coverage  is  215  - 
229.995  MHz.  (Specifications  guar- 
anteed on  Amateur  bands  only  Two 
meter  transmit  range  is  144  -  148 
MHz.  Modifiable  for  MARS/CAP 
Permits  required.) 

•  Separate  frequency  display  for 

main*  and  "sub-band"  ^  m 

•  Versatile  scanning  functions. 
Dual  scan,  and  carrier  and  time 
operated  scan  stop. 

•  30  memory  channels. 
Stores  everything  you  need  to  mak 
operating  easier.  Two  channels  for 
"odd  splitsT 

•  50  Watts  on  2  m,  35  watts  on  70  cm, 
25  watts  on  1-1/4  m. 

Approx.  5  watts  low  power 

•  Automatic  offset  selection. 

•  Dual  antenna  ports. 

•  Automatic  Band  Change  (A. B.C.) 
Automatically  changes  between 
main  and  sub-band  when  a  signal 
is  present. 

•  Dual  watch  function  allows  VHF 
and  UHF  receive  simultaneously, 

•  CTCSS  encode/decode  selectable 
from  front  panel  or  UP/DWN  keys 
on  microphone. 

(Encode  built-in,  optional 
TSU-6  needed  for  decode) 

•  Balance  control  and  separate 
squelch  controls  for  each  band. 


•  Full  duplex  operation. 
»  Dimmer  switch 

•  16  key  DTMF/control  mic, 
included* 

•  Frequency  (dial)  lock,  i 

Optional  Accessories: 

PG-4H  Extra  interface  cable 
for  IF-20  (for  three  to  four  radios) 

•  PG-4J  Extension  cable  kit  for 
IF-20  DC  and  audio    PS-430 
Power  supply «  TSU-6  CTCSS  1 
decode  unit  •  SWT-1  2  m  antenna 
tuner*  SWT-2  70  cm  antenna  tuner 

SP-41  Compact  mobile  speaker 
SP-50B  Deluxe  mobile  speaker 
PG-2N  DC  cable  *  PG-3B  DC  line 
oise  filter  •  MC-60A,  MC-80,  MC-85 
Base  station  mics.  •  MA-700  Dual 
band  2  m/ 70  cm  mobile  antenna 
rmount  not  supplied)  •  MB-11  Mobile 
>racket  ■  MC  43S  UP/DWN  hand  mic. 

•  MC-48B  16-key  DTMF  hand  mic. 

KENWOOD  U  SA  CORPORATION 

COMMUNICATIONS  &  TEST  EQUIPMENT  GROUP 

PO.  BOX  22745. 2201 E  Dominguez  Street 
Long  Beach. CA  9G8Q1-5745 

P.O.  BOX  107S,  959  Gana  Court 
Mississauga.  Ontario,  Canada  L4 
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Harrison  Incarcerated 

On  April  19,  1990,  Judge  Jacob  Mischler 
sentenced  Harrison  to  21  months  in  prison,  a 
$125,000  fine,  full  restitution  plus  interest  to 
each  victim  within  five  years,  and  three  years 
of  probation  after  he  completes  his  jail  term. 
Additionally,  Harrison  must  pay  $1*210  per 
month  to  the  Bureau  of  Prisons  for  his  confine- 
ment costs,  Harrison  has  agreed  to  return  any 
equipment  he  received  from  victims.  The  Unit- 
ed States  Probation  Department,  Long  Island 
Courthouse,  Uniondale  Avenue  and  Hemp- 
stead Turnpike.  Uniondale,  NY  1 1553  will  su- 
pervise the  restitution.  The  Case  Number  is 
CR89-00575. 

Martin  T.  Biegelman,  on  behalf  of  the  Unit- 
ed States  Postal  Inspection  Service,  thanks  all 
of  you  who  have  assisted  him  in  the  success- 
ful investigation  and  prosecution  of  Michael 
Hani  son.  And  thank  you.  inspector  Biegel- 
man, for  keeping  our  staff  and  readers  in- 
formed of  the  status  of  this  case. 


RUPAK-2  Launch 

The  launch  of  RUDAK-2  and  RADIO-M1 
(RS-14),  planned  for  April  12,  1990,  was  de- 
layed because  of  a  problem  in  GEOS,  the 
geological  research  satellite.  aJso  part  of  the 
payload,  AMSAT  expects  RUQAK-2  to  be 
launched  this  month.  All  analog  and  digital 
transponders  of  the  new  RS  bird  have  been 
tested  and  proclaimed  ready. 

Downlink  frequency  of  RUDAK-2  is  1 45,983 
MHz  with  a  nominal  output  power  of  2  watts  rf 
PEP  (max.  12  watts).  Uplinks  are  on  435,016 
MHz  for  1100  bps  (yes,  1100)  Manchester 
FSK  (just  FujiOSCAR~20  and  the  MicroSats) 
modulation,  435.155  MHz  for  2400  bps  BPSK, 
435.1 93  MHz  for  4800/9600  bps  RSM  modula- 
tion and  435,041  MHz  for  Digital  Signal  Pro- 
cessing (DSP)  experiments. 

Before  you  use  these  uplink  frequencies, 
check  to  make  sure  that  RUDAK-2  has  been 
fully  commissioned  by  the  RUDAK  command 
stations.  TNX  The  AMSAT  Journal. 


PR  Docket  90-55 

The  ARRL  Committee  studying  PR  Dock- 
et 90-55  released  its  report  in  May,  signed  by 
First  Vice  President  George  Wilson  W40YI. 
White  subject  to  board  acceptance  in  July, 
the  committee  states  that  what  the  FCC  is 
offering  and  what  the  ARRL  will  accept  are 
very  different.  Briefly,  the  committee  recom- 
mends: 

1.  Retaining  the  Novice  Class  license  is 
essential. 

2.  Novice  testing  should  be  incorporated  into 
the  VE  system. 

3.  VECs  should  be  permitted  to  recoup  exami- 


nation expenses,  provided  no  exam  fees 
are  charged  to  applicants  under  1 6. 

4.  The  Technician  Class  license  must  be  re- 
tained. 

5,  Element  3A  should  be  expanded  by  five 
questions.  (Requirements  would  be  as 
follows:  Novice,  Elements  1 A  (5  wpm  code 
test)  and  2;  Communicator,  Elements  2  and 
3A;  Technician,  Elements  1At  2,  3A. 
Upgrading  from  Novice  to  Tech  would  re- 
quire passing  Element  3A.  upgrading  from 
Communicator  to  Tech  would  require  Ele- 
ment 1A,) 

6.  Certificates  of  Successful  Completion 
should  be  issued  to  applicants  who  pass 
either  Element  1 A  or  2  without  qualifying  for 
a  license  by  passing  another  element. 

7,  Frequency  privileges  for  Communicators 
should  be  as  proposed  in  RM-6995,  and 
200W  PEP  output  is  acceptable,  However, 
since  the  5  wpm  code  test  woutd  be  the  only 
difference  between  the  Communicator  and 
Technician  qualifications,  the  committee 
couki  find  no  rationale  for  denying  Commu- 
nicator control  operator  privileges  for  re- 
peater  and  auxiliary  stations.  Therefore, 
the  committee  recommends  that  the  board 
reconsider  the  matter* 

8+  Technicians  who  have  credit  for  Efemenl 
3B  under  the  present  licensing  structure 
should  retain  this  credit  for  upgrade  to  Gen* 
era!  after  passing  1 B  (1 3  wpm  code  test), 

9.  In  all  other  respects,  that  there  be  no  depar- 
tures from  the  ARRL  position  adopted  m 
RM-6995.  TNX  Bill  Pasternak,  Amateur  Ra- 
dio Newsline,  and  ARRL  News. 


High  Altitude 
Balloon  Flights 


Several  weather  balloon  flights  carrying 
amateur  radio  equipment  going  up  to 
100,000  feet  in  altitude  are  planned  this  sum- 
mer. At  this  altitude  the  signals  should  be  re- 
ceived more  than  400  miles  away  from  the 
launch  point.  You  can  obtain  launch  updates 
and  information  from  the  following  sources: 
The  ATV  Net— 3.871  MHz,  8  p.m.  EDT  Tues- 
days; the  AMSAT  net— 3.840  MHz  at  9  p,m, 
EDT,  9  p.m.  CDT,  and  8  p.m.  PDT  every  Tues- 
day; packet  BBS  systems  nationwide,  and  the 
73  Magazine  phone  line  BBS  (under  the  ATV 
SIG)  at  (603)  525-4438.  Launch  schedule: 

•  June  30,  9  a.m.  EDT.  WB8ELK,  73  Head^ 
quarters,  Hancock  New  Hampshire.  (Come 
on  up  for  the  launch  B'ing  direction  finding 
equipment  if  you  wish  to  join  in  the  tracking 
effort.) 

■  July  7, 9  a.m.  CDT.  KD0FW,  Independence 
MO. 

■  July  14, 1300  UTC.  K4BV.  Crystal  River  FL 

•  July  21 ,  9  a.m.  CDT.  NJ9Y,  Champaign  IL. 

•  To  be  Announced,  W0RPK/WB8ELK/ 
KA8TEF/KA8LWR,  Des  Moines  IA  & 
Bucyrus  OH. 


For  a  more  complete  description  of  these 
flights  and  frequencies,  see  this  month's  ATV 
column.  TNX  to  our  editor.  Bill  Brown 
WB8ELK. 


Computer  RF  Virus? 

The  Army  Communication  Electronics 
Command  has  proposed  to  award  a  grant  of 
up  to  $50,000  to  a  small  business  for  initial 
study  of  Topic  A90-217,  "Computer  Virus 
Electronic  Counter  Measures/'  The  focus  is 
on  RF  as  a  method  to  introduce  viruses,  ac* 
cording  to  the  Department  of  Defense  (POD) 

The  grant  is  part  of  the  DOD  Small  Business 
Innovation  Research  Program  (SBIR),  which 
makes  financial  grants  for  exploratory 
projects.  For  general  information  on  the  SBIR 
program,  contact  Bob  Wrenn,  OSD/SADBUt 
US  DOD,  Pentagon  Rm.  2A340,  Washington 
DC  203301-3061 .  (202)  697-1481.  TNX  W$Yi 
Report. 

Uniden  tor  Education 

Uniden  America  Corporation  is  offering  a 
quantity  of  their  HR-2S10  transceivers  to 
schools  who  have  a  licensed  radio  amateur  on 
staff  authorized  to  operate  on  10  meters.  The 
school  must  agree  to  install  the  equipment. 
When  it  is  no  longer  in  user  for  whatever  rea- 
son, the  equipment  must  be  returned  for  redis- 
tribution to  another  user.  The  radio  cannot  be 
sold  or  "re-donated." 

The  Hfl-2510  operates  between  28.0  and 
29,7  For  information  on  how  to  apply  for  an 
HR-2510,  contact  Paul  Davis  at  (817)  858- 
3300.  TNX  Uniden. 


ARRL/GRRL  Conference 


The  deadline  for  camera-ready  papers  is 
August  6,  1990  for  submissions  to  the  joint 
ARRL/CRRL  Computer  Networking  Confer- 
ence. If  you  wish  to  submit  a  paper,  write  Lori 
Weinberg  at  the  ARRL  (225  Mam  Street.  New- 
mgton  CT  061 1 1)  for  an  author's  package.  Or 
call  (203)  666- 1 54 1 ;  FAX  (203)  665-7531 . 

Topics  include,  but  are  not  limited  to.  HF 
packet,  packet  satellites,  network  develop- 
ment, hardware,  protocols,  software,  packet 
services  and  future  systems.  This  year  the 
conference  will  be  held  in  Canada,  in  London, 
Ontario  on  Saturday,  September  22,  1990. 


TNX  again . . 


To  all  our  contributors.  You  can  reach  us 
by  phone  at  (603)  525-4201  or  by  mail  73 
Magazine,  Forest  Rd.t  Hancock  NH  03449;  on 
CompuServe  ppn  70310,775;  MCI  Mail 
"WGEPUB";  GEnie,  JlMAG73tl;  and  the  73 
BBS  at  (603)  525-4438  (300-2400  bps)p  8 
data  bits,  no  parity,  one  stop  bit, 
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AEA's  Amiga  Video  Terminal  (AVT) 

Master  SSTV  and  FAX  System 


Imagine  sending  and  receiving  high 

resolution  color  or  black  and  white  im- 
ages and  photos  via  radio  transceiver 
OR  telephone.  And  then  imagine  the 
ability  to  "erase11  QRM  and  noise  ef- 
fects. With  AEA's  new  AVT  (Amiga 
Video  Terminal)  Master  System,  you 
get  pixel  perfect  pictures.  The  AVT 
Master  offers  55  SSTV  (Slow  Scan 
TV)  modes,  many  in  up  to  4,096  simul- 
taneous colors  with  a  resolution  from 
1 28  by  120  up  to  640  by  400.  Nine 
FAX  modes  in  resolutions  up  to  1,024 
pixels  by  1,200  lines  in  16  grey  levels 
are  also  possible.  The  AVT  offers 
every  known  SSTV  commercial  and 
experimental  mode,  as  well  as 
WEFAX,  NEWSFAX  and  GEOS  FAX 
(with  optional  board).  This  is  a  major 
breakthrough  for  SSTV  and  FAX 
enthusiasts! 

Flexible  Hardware.  Five  separate 

receiver  inputs  allow  you  to  attach  a 
two^meter,  six-meter,  HF  and  SWL  rig> 
plus  a  tape  recorder... all  at  the  same 
time!  Plus  there's  an  RJ-1 1  telephone 
jack.  Simph  plug  in  your  phone  line 
to  the  interface  unit  and  transmit  a 
full-color  image  in  about  12  seconds. 
Both  positive  and  negative  transmitter 
keying,  as  well  as  individual  tape  re- 
corder and  transmitter  audio  outputs 
provide  the  ultimate  connection.  You 
don't  ever  need  to  touch  the  box... all 
controls,  including  system  audio  output 
levels  and  input  selection  are  accom- 
plished on-screen  using  the  Amiga 
mouse. 

High  Performance.  The  AVT  is 
already  in  use  every  day,  passing  high 
quality  images  across  the  continental 
U,S.  and  from  Florida  to  Hawaii.  Im- 
ages sent  with  the  AVT  may  be  damaged 
as  much  as  50  percent  by  QRM  and  QRN, 
and  still  be  recovered  by  the  system  so 
that  it's  almost  impossible  to  tell  there 
was  ever  any  interference.  Built-in 
image  processing  and  signal  conditioning 
ensures  the  best  picture  quality,  picture 
after  picture. 

Compatibility.  You  can  receive  ANY 
known  SSTV  or  HF  FAX  signaL.the 
AVT  supports  all  modes,  including  the 
new  European  modes  to  the  older  color 
composites  to  black-and-white  SSTV 
to  60/120/240  LPM  FAX  transmis- 
sions. Multiple  aspect  ratios  provide 
the  right  picture  when  monitoring 
those  unusual  FAX  stations,  too.  All 


of  these  modes  are  available  in  full 
transceive.  The  images  received  by  the 

system  are  compatible  with  every 
paint  program,  digitizer,  frame  grabber 
and  scanner  currently  available  for  the 
Commodore  Amiga,  allowing  unpara- 
lled  flexibility  and  artistic  freedom. 

Revolutionary.  The  AVT  also  offers 

new  SSTV  formats  that  easily  outperform 
ALL  pre-existing  modes.. .integral  data 
recover)',  narrow  bandwidth,  full  color, 
multi-imasc  (3-D)  with  LCD  coggles- 
not  provided,  multiple  resolution  and 
s\  nchronous  transmission. 


AVT  image  received. 


Intuitive.  Every  command  is 
presented  in  a  logical,  consistent  series 
of  menus  and  control  panels.  Sophisti- 
cated tools  such  as  a  detailed  oscilloscope 
simulator  aids  tuning.  The  system 
even  transmits  an  "Alignment  Signal" 
to  ensure  a  quick  match  in  frequency 
between  systems  when  operating  SSB. 
When  you  have  a  question,  a  140-page 
comprehensive  manual  will  provide 
you  with  the  answer.  Should  you  need 
further  assistance,  AEA's  staff  of 
trained  technical  support  personnel  can 
be  contacted  at  (206)775-7373, 

Feature-Packed,  Built-in  capabilities 

include:  Tuning  oscilloscope.  Mode- 
to-mode  conversions.  Interpolating 
zoom.  Image  inset  Brush  'CI ipart" 
(File  artwork)  cut  and  paste,  including 
transparent  background.  Image  tint- 
ing, brightness  and  contrast  control 
Thresholding.  Black-and-white  and 
color  histograms.  Text  overlay  using 
multiple  fonts,  boldface,  italics  and 
underlining  in  any  combination  or 
color  Automatic  CW  and  synthesized 
speech  ID  after  transmit.  Extensive 
macro  and  script  capability  (with 
ARexx  program).  Custom  color  bar 
generation,  Luma  conversion  and 
image  averaging.  Black-and-white 
and  color  negatives.  Eight  function 


Specifications  subject  to  change  withoul  notice  or  obligation.  Dealer  inquiries  Invited  Copyright  1990. 


Transmitted  image  in  process  of  being 
restored  alter  heavy  QRM. 

damaged  scan  line  "Repair  KiL"  Multi- 
ple mode  full-  frame  intelligent  image 
cleanup  with  sensitivity  control.  Owmer 
defined  FAX  demodulation  curves. 
Image  rotation  and  flipping.  Paint 
capability.  Extensive  ARexx  language 
support.  Real-time  software  filtering 
for  scope  and  receive  operations.  Up 
to  16  high-resolution  image  memories 
at  one  time,  Grab  screens  to  transmit 
from  any  digitizer  or  operating  program 
in  real-time.  Transmit  and  receive 
sequences  of  images  using  multiple 
memories.  One  button  automatic 
reception  of  most  SSTV  modes.  Auto- 
matic start  and  run  at  any  time.. .catch 
those  midnight  FAXes  without  being 
there,  Copy  and  exchange  between 
image  memories.  On-screen  DTMF 
pad.  Image  printing  in  both  black-and- 
white  and  color  on  literally  hundreds 
of  different  printers.  You  can  even  tell 
the  system  what  to  do  remotely  {with 
ARexx  program),  via  packet  and/or 
RTTY  using  standard  TNC's  such  as 
AEA's  high  performance  PK-232MBX 
multi-mode  data  controller. 

Updates.  Since  the  AVT  is  a 
software  driven  system,  there  aren't 
any  costly  ROM  and  hardware  updates. 
Occasional  updates  will  be  provided 
on  a  disk.  Simple,  inexpensive  and  fast 

Inexpensive*  The  good  news  is 
that  you  can  purchase  the  AVT  and  an 
Amiga  computer  system  for  less  than  a 
popular  new  SSTV  system  costs!  If 
you  already  own  the  computer  (mini- 
mum of  one  and  one -ha  If  megabytes 
of  memory  recommended),  the  AVT 
suggested  amateur  net  price  through 
AEA's  authorized  dealers  is  only  5299.95. 
For  further  information,  contact  your 
local  A  HA  dealer  or  AE A  corporate 
headquarters  at  (206)775-7373, 
RO,  Box  2160,  Lynnwood,  WA  98036, 

CIRCLE  65  ON  READER  SERVICE  CARD 


4  on  your  Feedback  card 


Foxhunt  Radio  Direction  Finder 


Homing  in  by  sight  and  sound. 

byPaulBohrerW9DUU 


How  often  have  you  wished  for  a  simple 
RDF  which  could  work  on  just  about 
any  band  and  provide  you  with  both  an  aural 
iind  visual  means  of  determining  the  direction 
of  a  signal?  You  may  have  wanted  to  find  an 
errant  transmitter,  QRM  source,  participate 
in  a  serious  search  and  rescue  mission,  or  just 
have  fun  finding  the  "fox/  Now  you  can 
doit. 

Many  DFers  in  the  Indianapolis  area  have 
built  and  used  the  unit  described  here.  The 
circuit  processes  information  from  two  quar- 
ter- or  half-wave  antennas,  and  gives  right  or 
left  indications  of  which  way  to  turn  the  an* 
teaoa  or  vehicle  so  you  can  aim  at  the  source. 
This  type  of  DF  is  called  '  'homing* l  because 
it  tells  you  which  way  to  go  to  home  in  on  the 
signal.  It  is  not  affected  by  signal  strength, 
and  as  such  will  allow  you  to  take  readings  on 
the  move.  This  helps  you  to  average  out  mul- 
tipath  problems.  You  might  bear  in  mind. 
however,  that  signal  strength  readings  are 
still  valuable,  as  they  help  confirm  when  you 
are  almost  "on  top  of  the  fox. 

How  the  Circuit  Works 

IC- 1  produces  a  square  wave  signal  which 
is  used  to  switch  between  the  two  antennas  at 
an  audio  rate.  The  square  wave  from  IC-1 
also  feeds  through  Ql ,  2  and  3  with  the  result 
that  there  are  square  wave  signals  of  opposite 
polarity  applied  to  each  side  of  the  Oocenter 
meter. 

When  no  audio  signal  from  the  receiver  is 
present,  the  5k  zero  pot  is  adjusted  so  that 
equal  amplitudes  of  opposite  polarity  square 
wave  signal  are  developed  across  the  100  |lF 
cap  and  the  meter,  with  respect  to 
the  4  volts  reference  from  pin  6  of 
IC-2.  Therefore,  no  DC  voltage 
develops  across  the  cap  and  me- 
ter, so  the  meter  reads  8  center, 

When  a  signal  arrives  at  both 
DF  antenna  di poles  at  the  same 
time  (the  antennas  are  the  same 
distance  from  the  transmitter). 


Photo B.  The  W9DUU  DF  unit  The earlier mod- 
elwas  hand-wired*  The  new  model  uses  a  PCB. 


Photo  A.  Paul  W9DUU  with  phase  array  DF 
unit  in  action. 

the  receiver  FM  detector  will  have  no  output 
since  it  sees  no  phase  difference  in  the  signal 
arriving  at  each  antenna. 

As  soon  as  the  antenna  is  rotated  slightly, 
the  FM  detector  in  the  receiver  will  produce 
a  tone*  the  frequency  of  which  is  determined 
by  the  rate  at  which  the  antennas  are 
switched,  This  tone  is  caused  by  the  signal 
arriving  at  one  antenna  slightly  sooner  or 
later  than  the  other.  Due  to  this  difference  in 
travel  time,  it  arrives  at  each  antenna  with  a 
different  phase. 


This  phase  difference  comes  out  of  the 
receiver  in  the  form  of  positive  and  negative 
pulses.  See  Figure  1(a).  When  these  pulses 
are  fed  through  the  zero  adjust  pot  to  the 
meter,  a  DC  voltage  will  develop  across  the 
100  (JF  cap  and  meter,  and  the  meter  will 
deflect,  say,  to  the  left.  If  we  rotate  the  anten- 
na so  that  the  opposite  dipole  is  now  closer  to 
the  signal  source,  the  pulses  out  of  the  receiv- 
er reverse  in  polarity.  See  Figure  1(b).  An 
opposite  polarity  DC  voltage  now  develops 
across  the  100  |JF  cap  and  meter,  so  that  the 
meter  deflects  to  the  right. 

Our  circuit  in  effect  is  operating  as  a  phase 
detector.  This  small  DC  voltage,  developed 
across  the  meter,  is  used  to  turn  on  the  upper 
left  section  of  the  339  quad  comparator  when 
the  meter  swings  left.  When  this  happens,  pin 
2  goes  low  and  turns  on  the  upper  right  sec- 
tion, causing  pin  13  to  go  low  and  turn  on  the 
left,  or  green,  LED.  When  the  antenna  is 
rotated  so  that  the  meter  swings  from  left  to 
right,  the  upper  two  sections  turn  off  and 
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Figure  1.  Pulses  created  by  phase 
difference  between  the  two  anten- 
nas. 
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Figure  2.  Schematic  for  the  RDFing  circuit. 
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Fig ure  3.  PC  boa rd  pattern . 


Table  1.  Parts  List 


Qty.Part 

RS# 

1 

0.047  uF 

272-134 

1 

665  timer 

276-1 71 B 

2 

QJuF 

272-135 

1 

741  op  amp 

276-007 

1 

1  uF  35V  tantalum 

272-1434 

1 

LM339 

276-1712 

2 

2.2  uF  35  V  tantalum 

272-1435 

3 

2M3904  of  equiv. 

276-2016 

1 

4.7  uF 35V  elect,  axial 

272-1012 

2 

2N3906  Of  equiv. 

276-2023 

2 

100 uF 35V  elect,  axial 

272-1028 

2 

EGG  553  pin  dtode 

1 

470  uF  16V  elect. 

272*957 

1 

5.lVzenerdk>de 

267-565 

1 

5k  PC  mount  poi. 

271*217 

2 

1N914  dkxte 

276-H22 

3 

100k  miniature  pot. 

271-284 

1 

red  LED 

276-041 

1 

SO  stereo  fader  cent  rot 

270-047 

1 

green  LED 

276-022 

3 

mini  SPOT,  S-1,S-3,S-5 

275-625 

1 

p.c.  board 

276-168 

1 

mini  SPOT  {center  off).  S-2 

275-325 

1 

box  (user  choice) 

270-223 

1 

mini  SPST.  S-4 

275-624 

2 

mm*  jacfc 

274-247 

1 

mini  DPDT,  3^6 

275-626 

1 

mini  plug 

274286 

2 

150G 

271-1312 

1 

coax  power  jack 

274-1565 

1 

470O 

271-019 

2 

SG-239  jack  or  BNC 

278-201 

2 

1k 

271-1321 

1 

2"  speaker 

40-245 

3 

4.7* 

271-1330 

2 

battery  snap  connector 

270-325 

4 

10k 

27M335 

2 

9  V  NiCd  battery 

23-126 

2 

47k 

271-1342 

2 

9Vbar  holder 

270-326 

1 

68  k 

5 

0.001  gF 

272-126 

4 

100k 

27  M  347 

1 

0,003  pF  (use  3  of  the  0.001  uncaps) 

2 

470K 

271-1354 

3 

0.01  pF 

272-131 

2 

1MQ 

27M356 

Note;  Meter  Sources: 

1 

50-0-50  uA  center  zero  panel  meter 

Any  center  zero  meter  can  be  used  as  long  as  its  in  the  50  to  1 00  microamp  deflection  range.  The  Radio 
Shack  0-1 5  volt  panel  meter  can  be  used  by  moving  the  indicator  to  center  position  with  the  position  screw. 
Also  the  following  two  companies  have  appropriate  meters: 

A  100-0-100  uA  meter  (part  It  MHE  5}  is  available  from  HosfeH  Electronics,  Inc.,  2700  Sunset  Blvd., 
Steubenville,  OH  43952,  Phone:  (600}  624-6464. 

For  a  farger  meter  display  you  can  use  the  Tnplett  320-WS  which  is  available  from  A.  RE.  Surplus,  1 5272 
S  R.  12  E,  Findtay;  OH  45840-  Phone;  (419)  422-1556.  Blank  PC  boards  are  available  from  the  author  for 
$t5ppo\ 


Table  2,  Construction  Notes 

1 ,  Battery  voltage  =  8  when  readings  were  taken.  V  on  LM339  pins  1 ,  2<  4k  5, 6. 7, 13  and  1 4  depends  on 
the  setting  of  VR  1  and  2 

2.  Battery  drain  =  7  mA  no  signal,  and  about  1 3  mA  with  signal  applied  ( L  or  R  LED  lit), 

3.  Antenna  and  receiver  jacks  should  be  counted  as  dose  together  as  possible  Use  short  leads  on  the  two 
0,001  caps  and  the  4.7k  resistor.  Mount  the  4,7k  resistor  at  the  antenna  jack. 

4,  The  length  of  the  coax  between  the  antennas  and  the  switching  diodes  is  not  critical,  however  they 
should  be  erectly  the  SAME  length. 

5  Adjust  the  meter  zero  pot  for  zero  meter  reading.  Adjust  VR  1  and  2  so  that  the  LEDs  just  extinguish.  (No 
signal  applied.) 

6  With  signal  apHed,  rotate  antenna  for  maximum  meter  deflection.  Adjust  the  receiver  audio  level  to  just 
produce  full  scale  meter  deflection 

7,  Adjust  the  oscillator  frequency  for  equal  left-righl  meter  deflection  with  signal  applied.  Use  the  highest 
frequency  possible.  Some  radios  will  have  more  phase  distortion  at  iower  tone  frequencies,  and  can 
even  cause  the  circuit  to  show  reverse  direction  reading. 

Q,  Use  S-4  in  the  on  position  for  averaging  meter  flutter  when  in  high  multipath  areas,  turn  S*6  on  to  store 
LEO  left  or  right  readings  when  DFing  kerchunckers.  Do  not  turn  both  S-4  and  S-6  on  at  the  same  time 
as  this  will  adversely  affect  your  reading.  Leave  both  switches  in  off  position  for  normal  OFing. 

9.  Circuit  test:  Connect  a  1  k  resistor  between  TP1  and  TP2,  Meter  and  LED  should  produce  a  right  reading 

with  phase  switch  S-3  in  the  on  position  and  a  left  reading  with  3-3  in  the  off  position. 
10.  The  flO  stereo  fader  control  potentiometer  is  used  to  control  the  volume  to  your  earphone  or  external 
speaker  independently  of  the  audio  level  from  your  rig  into  the  RDF  unit 


the  lower  sections  turn  on.  causing 
the  right  or  green  LED  to  light. 
f  I  Returning  to  pin  i  3  of  the  339 
9  I  for  a  moment,  notice  transistor  Q4 
in  the  upper  right  corner.  Its  base 
can  be  connected  to  pin  13  via  the 
tone  shift  switch.  If  S-5  is  turned 
on,  whenever  pin  13  goes  low, 
indicating  a  signal  to  the  left,  it 
wiU  turn  on  Q4.  This  transistor 
serves  as  an  electronic  switch; 
when  ont  it  switches  the  0.003  |iF 
capacitor  (which  is  connected  to 
the  collector)  to  the  supply  bus. 

This  produces  the  same  effect  as 

connecting  the  0.003  capacitor 

across  the  0,01  cap  which  is 

hooked  from  pin  2  to  ground  of 

IC-L  The  frequency  of  the  555 

oscillator  is  lowered,  causing  the 

pilch  of  the  tone  heard  from  the  speaker  to  go 

lower.  Therefore,  a  LOW  tone  indicates 

LEFT,  and  a  HIGH  tone  indicates  RIGHT, 

Instead  of  watching  the  meter  or  LEDs,  you 

can  listen  to  the  pitch  of  the  tone.  This  will 

buy  you  points  with  your  local  police  and 

your  insurance  agent  (no  collision  forms  to 

fill  out— Fm  sure  they  would  prefer  that  you 

watch  the  traffic  instead  of  your  DF  unit)! 

Returning  to  the  circuit,  the  two  2.2  pF 
caps  connected  to  S-6a  and  S-6b  are  used  as 
sample  and  hold  capacitors.  When  S-6  is  po- 
sitioned to  ground  the  negative  side  of  the  two 
caps,  they  provide  a  two-second  delay  indi 
cation  of  the  LED  or  tone  direction  reading. 
This  is  helpful  when  DFing  kerchunkcrs 
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Figure  5+  Antenna  construction. 
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Figure  6.  Mechanical  mounting  details. 


10     73  Amateur  Radio  •  July,  1990 


Figure  4.  Parts  placement. 

or  scanner  local  oscillators.  See  note  8  in 
Table  2. 

Using  the  W9DUU  DF  Unit 

The  phase  reversal  switch  S-3  is  used  in 
case  you  change  receivers  to  a  different  one 
which  may  have  the  opposite  polarity  of  au- 
dio output  signal.  This  has  the  same  effect  as 
having  your  antenna  backwards — your  read- 
ings will  also  be  reversed.  I  suggest  a  small 
label  or  legend  on  the  DF  unit  to  remind  you 


of  which  position  the 
phase  switch  should  be 
in  for  each  radio  you 
may  use.  Otherwise, 
you  may  end  up  trying 
to  find  the  fox  in  the 
wrong  direction. 

Like  any  other  DF 
unit,  you  should  prac- 
tice with  the  equip- 
ment until  you  become 
familiar  with  its  oper- 
ation, and  using  it  be- 
comes automatic. 
There  are  always 
enough  other  things  to 
provide  distraction 
and  confusion  (multi- 
path  in  particular), 
and  you  don't  need  to 
add  unfamiliarity  with 
your  equipment  to  the 
list. 

Construction  is  not 
critical*  other  than  two 
items— see  notes  3  and 
4  in  Table  2.  You  will  no  doubt  want  to  build 
it  in  a  rugged  manner  to  survive  the  environs 
of  mobile/portable  operation  and  trekking 
through  the  wilds. 

I  hope  this  circuit  may  provide  others  some 
of  the  enjoyment  I  have  had  from  the  sport  of 
foxhunting  through  the  years ,| 
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Paul  Bohrer  W9DUU  is  an  engineer  for 
WISH-TV  channel  8  in  Indianapolis,  You  may 
reach  him  at  1813  Lilac  Drive.  Indianapolis 


Figure  7.  Operating  hints:  a)  if  t one  sounds 
raspy  and  has  high  frequency  overtones,  you 
probably  have  some  muhipath  signals.  Move 
your  position  (if  stationary)  until  tone  sounds 
pure  (no  muhipath  signals),  b)  Take  readings 
at  high  elevation  and  away  from  buildings,  if 
possible,  c)  If  in  a  vehicle,  take  readings  on 
the  move,  and  average  out  the  meter  fluctua- 
tions, d)  Mobile  antenna  can  be  made  from 
two  quarter-wave  mag  mounts  on  roof  of  car. 
Watch  for  signal  source  direction  change  as 
you  change  direction  of  car. 

IN  46227.  This  article  was  reprinted  from 
ATVQ.  April  1989.  Blank  PC  boards  are 
available  from  the  author  for  SISppd. 


RF  POWER  AMPLIFIERS 


400 


WATTS 

(144-148  MHz) 


TE  SYSTEMS  new  HPA  Series  of  high  power 
amplifiers  now  available  through  select  national 
distributors. 

All  amplifiers  are  linear  (all-mode),  automatic 
T/R  switching,  and  incorporate  optional  GaAs 
FET  preamp.  Amps  are  usable  with  a  wide  in- 
put drive  level  range.  Thermal  shutdown  protec- 
tion and  remote  control  capability  included.  All 
units  are  designed  to  I  CAS  ratings  and  meet 
FCC  part  97  regulations.  Approx.  size  is  2.8  x 
10  x  11.5"  and  weight  is  8  lbs. 

Consult  your  local  dealer  or  send  directly  for 
further  product  information. 


TE  SYSTEMS 

P.O.  Box  25845 

Los  Angeles,  GA  90025 

(213)4780591 


SPECIFICATIONS 


Freq, 

Model  MHz 


Power Preamp 

Input     Output     NF-dB   GativdB     +Vdc 


DC        Power        RF 

\  Conn. 


055GG     50-54     10    400 


0552G     50-54     25    400 
1450G     144-146    10    400 


1452G     144-148    25    400 


2252G     220-225    25    220 


4450G     420-450    10    175 


4452G     420-450    25 


13.6 


13.6 


13,6 


13.6 


13.6 


13.6 


13.6 


UHF 


UHF 


UHF 


UHF 


UHF 


Models  also  available  without  GaAs  FET  preamp  (delete  G  suffix  on  model  #).  All  units 
cover  full  amateur  band  -  specify  10  MHz  bandwidth  for  420-450  MHz  amplifier.  Con- 
tinuous duty  repeater  amps  also  available. 

Amplifier  capabilities:  100-20QMHz>  225-400  MHz,  1*2  GHz.  Military  (28&0>  Commercial, 
etc.  also  available  -  consult  factory. 
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Number  5  on  your  Feedback  card 


The  Hidden  Receiver  Hunt 

Exciting  sleuthing  without  expensive  equipment 

by  Robin  B,  Rumbolt  WA4TEM 


Nowadays,  to  compete  effectively  in  a 
VHF  or  UHF  transmitter  hunt,  you'd 
better  have  a  Doppler  unit  or  be  prepared  to 
settle  for  an  '4also  participated"  award  Hid- 
den transmitter  hunts  have  been  providing 
sleuthing  minded  amateurs  with  the  excite- 
ment of  solving  radio  whodunits  for  years*  I 
know  of  several  groups  who  have  become  so 
proficient  at  finding  transmitters  that  hums 
with  only  one  hidden  transmitter  are  becom- 
ing too  easy.  Since  the  introduction  of 
Doppler  shift  direction  finders,  loops  and 
beams  have  been  relegated  to  last  resort 
status. 

To  extend  the  excitement  of  radio  signal 
sleuthing  to  those  not  possessing  high 
powered  direction  finding  gear,  I  propose 
the  idea  of  the  hidden  receiver  hunt.  That's 
right,  1  said  hidden  receiver  hunt!  No,  this 
is  not  a  watered  down  fox  hunt  with  location 
descriptive  clues  being  sent  out.  This  type 
of  hunt  still  requires  map  reading  and  triangu- 
lation  skills,  and  it  still  requires  practice 
to  know  which  bearings  are  real  and  which 
are  only  reflections,  Time  is  still  a  factor, 
You  can  still  hunt  multiple  receivers.  Best 
of  all,  you  don't  need  any  fancy  DF  gear  to 
find  the  hidden  receiver.  This  is  a  perfect 
activity  for  hamfests  or  club  meetings,  a 
unique  twist  on  an  established  amateur  radio 
sport! 

The  Mechanics 

How  does  it  work?  Simple.  The  hidden 
receiver  has  the  Doppler  type  DF  unit  at- 
tached to  it.  That  means  onlv  one  DF  unit  is 
required.  Mobile  units  call  the  fox  unit  and 
ask  for  bearings  indicating  the  direction  from 
the  fox  to  the  mobile  unit. 

Suppose  there  are  a  group  of  mobiles  trying 
to  find  the  hidden  receiver.  Each  mobile  in 
turn  asks  the  fox  for  the  indicated  1)1  bearing 
the  fox  to  the  mobile.  When  a  mobile  receives 
his  direction  bearing  from  the  fox  all  he  has  to 
do  is  add  or  subtract  1 80  degrees  from  it  to  get 
the  bearing  to  the  fox.  Add  1 80  if  the  received 
bearing  is  less  than  or  equal  to  1 80  degrees. 
He  ihcn  plots  this  derived  bearing  on  a  map. 
A  little  later  when  the  mobile  has  moved  to  a 
different  location,  he  can  ask  for  a  second 
bearing.  In  a  flat,  open  area  this  may  be 
enough  to  get  a  fair  idea  of  the  fox's  location. 
Here  in  the  mountains  of  East  Tennessee,  we 
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have  a  problem  with  reflections  which  neces- 
sitates numerous  bearing  requests,  and  pro- 
vides a  bit  more  challenge  for  fox  hunters. 
The  same  will  be  true  in  metropolitan  areas. 
It  takes  practice  to  tell  a  reflection  from  a 
"real"  signal.  So  don't  expect  to  ace  these 
hunts  without  practice. 

At  the  beginning  of  the  hum,  each  mobile 
has  a  score  of  zero.  Each  time  a  mobile  asks 
for  a  bearing,  five  points  is  added  to  his  score. 
If  the  mobile  asks  for  a  signal  strength  read- 
ing  as  well,  an  additional  five  points  is  added. 
The  time  of  each  mobile's  first  bearing  re- 
quest is  also  recorded.  Each  mobile  has  one 
point  added  to  his  tally  for  each  minute  of 
elapsed  time  between  his  first  bearing  request 
and  the  lime  he  locates  the  fox.  The  hunt  isn't 
over  until  all  mobiles  have  found  the  fox  or 
given  up  trying.  Then,  the  mobile  with  the 
lowest  score  wins. 

The  Requirements 

The  only  equipment  each  mobile  must  have 
is  a  radio  capable  of  communicating  with  the 
fox.  an  accurate  map  of  the  hunt  area,  a 
protractor  and  a  pencil  for  plotting  bearings* 
and  maybe  a  magnetic  compass. 

The  fox  must  have  a  Doppler  type  direction 
finding  system  attached  to  a  sensitive  receiv- 
er with  an  S-metcr  that  is  separate  from  the 
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radio  he  is  using  for  communications  with  the 
mobiles.  He  needs  a  magnetic  compass  for 
getting  set  up.  He  will  also  need  to  have  a  log 
for  keeping  score. 

The  fox's  setup  is  important  since  he  will 
be  providing  the  bearings  on  which  everyone 
else  relies.  His  DF  unit  must  be  aligned 
to  north  properly.  The  zero  or  360  degree 
mark  on  his  DF  unit  antenna  must  be  aimed 
north.  If  all  mobiles  are  using  maps  based 
on  true  north,  then  the  DF  unit  must  be 
aligned  with  true  north.  If  the  mobiles  are 
using  magnetic  compasses,  then  the  DF 
unit  should  be  aligned  with  magnetic  north. 
There  is  a  difference.  A  call  to  your  local 
airport  should  put  you  in  touch  with  someone 
who  knows  what  the  difference  (magnetic 
declination)  is  in  your  area.  Pilots  have  to 
know  that  stuff.  Here  in  Tennessee  the  differ- 
ence is  one  degree.  Big  deal,  but  I  had  to 
mention  it. 

The  fax  should  communicate  with  the  mo- 
biles through  a  repeater  if  the  hunl  area  will 
exceed  .simplex  range.  As  is  true  many  times 
in  VHF/ UHF  huntst  the  trick  is  not  so  much 
locating  the  fox  once  you  have  the  signal.  The 
trick  is  getting  close  enough  to  the  fox  to  hear 
the  signal  at  all.  It's  the  same  in  a  hidden 
receiver  hunt.  The  fox  has  to  be  able  to  hear 
the  mobiles.  He  must  also  know  when  they 
have  started  hunting  for  score  keeping  pur- 
poses- If  a  mobile  asks  for  a  bearing  or  signal 
report  and  the  fox  can  not  hear  him,  that's 
valuable  information  for  the  mobile  too.  The 
mobiles  should  operate  through  the  repeater. 
The  fox  should  listen  on  the  input  of  the 
repeater  for  getting  DF  bearings,  and  listen 
on  the  output  of  the  repeater  for  communicat- 
ing with  the  mobiles. 

Mobiles  having  DF  equipment  can  also 
participate  in  these  hidden  receiver  hunts  by 
tracking  down  the  fox's  reply  transmitter  sig- 
nal. Fun  can  be  had  by  all.  If  you're  having  a 
hidden  receiver  hunt  and  a  hidden  transmitter 
hunt  combined,  does  thai  make  it  a  hidden 
transceiver  hunt? 

I  would  like  to  thank  Lyle  Juroff  K9FIK,  a 
true  DF  nut,  for  helping  me  with  the  hidden 
receiver  concept,  and  for  nagging  me  into 
writing  this  article. 


Contact  Robin  B.  Rumbolt  WA4TEMat  1134 
Glade  Hill  Dr  \  Knoxvitle  TN  37909. 


"You're  miles  ahead 

VAn^K|r*|    I     rTiyC#^T^  ^' Ri(±WcKxisomcXonv7uinicat}onsConsulk}nf 
Will  1  1  rf%ll  9^ m  Km     Woodsome  and  Associates,  Boulder,  Colorado 

When  the  directors  of  the  Coors  International  Bicycle  Classic  needed 
a  sophisticated  mobile  communications  system,  they  turned  to  commu- 
nications consultant  Rick  Woodsome.  As  a  communications  specialist, 
Woodsome  knows  what  it  takes  to  make  a  communication  system  work. 

That's  why  he  turned  to  Larsen  Antennas. 

"You  don't  pull  off  the  largest  sports  event  in  the  Western  Hemisphere 
without  good  communication,  And  you  don't  have  good  communication 
without  the  right  equipment, 

"Larcen  antennas  were  instrumental  in  making  last  summers 
Coors  Classic  an  overwhelming  success.  They  were  key  to  our  entire 
communication  network. 

"Without  Larsen,  it  would  have  been  uphill  all  the  way/1 

Rtck  Woodsome 
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THE  AMATEUR'S  PROFESSIONAL. 

Larsen  KG] rod*  aid  KOlduckie*  antennas 
provide  amateurs  the  same  advantages  enjoyed  by 
commercial  two  way  radio  users.  Both  combine 
top  performance  with  the  long  range  dependability 
you  want. 

your 
dealer 
for  the 
com- 
plete 
ine  of 
Larsen 
antennas 
and  per- 
manent 
and 
tempo- 
rary mounts.  You  can  buy  with  confidence 
because  theyVe  all  backed  by  Larserfe  No 
Nonsense  Warranty  tor  a  full  six  months. 

For  a  professional  approach  to  amateur  radio. 
tune  in  to  Larsen. 


Larsen  Antennas 

The  Amateur's  Professional 

See  >dut  favorite  amateur  dealer  or  write  for  a  free  amateur  catalog, 
IN  USA:  Larsen  Electronics,  Inc..  11611  N£,  50th  Avenue.  PO.  Box  1799,  Vancouver,  Washington  98666  (206)  573-2722 
IN  CANADA:  Canadian  Larsen  Electronics,  Ltd..  149  West  6th  Avenue,  Vancouver  B.C  V5Y  1K3  (604}  872-6517. 
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Number  6  on  your  Feedback  card 


Ten-Tec  Service 

Exceptionally  personal .  .  . 

by  Gordon  West  WB6NOA 


What  a  pleasure  it  is  dealing  with  Ten- 
Tec'  This  wonderful  factory  with 
wonderful  people  is  located  in  a  "back 
home*  surrounding  in  Sevierville,  Tennes- 
see, It  has  a  unique  distinction  that  sets  it 
apart  from  all  of  the  other  amateur  radio 
manufacturers— their  equipment  is  built  in 
the  United  States  of  America!  It's  good  to  see 
staying  power  after  we  have  seen  companies 
like  Swan  (Cubic),  R.L.  Drake,  and  Collins 
redirect  their  marketing  efforts  to  commer- 
cial communications,  away  from  amateur  ra- 
dio equipment. 

To  unfounded  rumors,  Sid  Kitrell 
VV0LYM/4,  Vice  President  of  Marketing  at 
Ten-Tec,  says,  "Reports  of  our  demise  have 
been  greatly  exaggerated!  We  are  alive  and 
well.  We  also  enjoy  the  largest  share  of  the 
HF  transceiver  market  than  ever  in  our  histo- 
ry -  .  -One  of  the  greatest  reasons  for  our  con- 
tinued success  is  our  product  support  and 
service.  We  are  fast,  economical,  and  thor* 
ough.  Typical  turnaround  time  is  five  work- 
ing days  or  less.  When  customers  call,  thev 
talk  to  the  tech  that  works  on  the  model  that 
the  customer  owns.  Our  service  is  the  envy  of 
the  industry ." 

73  Magazine  readers  evidently  agree— I  re- 
ceived over  20  letters  of  praise  for  Ten-Tec 
service  and  no  letters  of  dissent.  Charles 
Ziegler  W8RV  wrote,  "Just  make  sure  your 
upcoming  articles  on  service  include  Ten- 
Tec,  I  have  had  Kenwood,  Yacsu,  Drake, 
Ten-Tec,  and  Collins  equipment,  and  each 
required  service  at  one  time  or  another,  The 
Ten-Tec  service  provided  the  best  and  quick- 
est repair  of  all— make  sure  your  survey 
doesn't  leave  out  Ten-Tec. 

Here  are  the  facts  1  discovered  about  Ten- 
Tec  service: 

*  Average  turnaround  time:  5  days  or  less. 

•  Most  common  service  problem:  component 
failure. 


•Most  common  problem  with  equipment  ar- 
riving from  customer:  little  documentation 
of  problem  or  symptoms. 

■Warranty  period,  no  charge  for  labor:  I 
yean  Titan  amp,  3  years. 

•Warranty  period,  no  charge  for  parts:  I 
year;  Titan  amp,  3  years. 

Hourly  charge  for  out-of- warranty  repairs: 
$45. 

•Average  repair  cost  for  most  HF  failures: 
S65, 

•Turnaround  time  for  parts  orders:  3  work- 
ing days. 
Regarding  out-of-band   modifications: 

"Seldom  do  we  see  anv  out-of-band  modifi* 

cations  attempted  on  our  equipment." 
Ten-Tec  sends  out  a  k\  . .  we  have  received 

for  repair  your  Ten-Tec.  .  /    postcard,  as 


Photo  B.  At  Ten-Tec,  you  can  speak  directly 
to  the  service  technician  who  is  working  on 
your  tig. 


Photo  C.  All  hoards  are  wave-soldered  to 

ensure  positive  connections. 


well  as  a  follow-up  estimate  on  the  repair 
charges.  Their  repair  bill  goes  into  detail  on 
what  took  place  at  the  technician's  bench. 
*  Ten-Tec  Model  540,  serial  number  2524, 
replaced  antenna  relay  and  D4  and  D5  on 
SWR-ALC  board.  Replaced  dial  cord.  Re- 
placed antenna  jack.  Realigned  PTO,  and  re- 
aligned SSB generator.  Check  TX  and  RX— 3 
hours,  set  works  great/  The  postcard  in- 
cludes a  job  number  for  positive  identifica- 
tion, with  room  for  any  special  notes. 

More  "Firsts**  than  Anybody  Else 

What  would  the  Ten-Tec  service  manager 
like  for  customers  to  do  before  they  call  up? 
Attempt  to  troubleshooi  the  rig  for  the  prob- 
lem. And  here's  a  first:  Ten-Tec  will  send  a 
replacement  board  for  an  easy  swap!  No  oth- 
er company  we  visited  offers  circuit  boards 
swap-Outs,  In  fact,  most  companies  made  it 
quite  clear  that  replacement  circuit  boards 
were  just  not  availahle  for  most  of  their 
equipment.  At  Ten-Tec,  they're  plentiful. 

Here  is  another  first  from  Ten-Tec:  When 
Ten-Tec  discovers  that  a  component  or  other 
type  of  problem  is  causing  recurring  failures 
in  a  set,  they  * * .  .send  out  a  service  bulletin 
to  all  of  our  registered  equipment  owners/ 
This  means  that  Ten-Tec  sends  out  repair 
bulletins  directly  to  the  customer,  even 
though  the  customer  may  not  be  having  any 
problem  with  the  equipment.  Ten-Tec  keeps 
its  customers  informed  of  potential,  as  welt  as 
actual,  problems, 

Ten- Tec  service  personnel  indicated  that 
there  are  at  least  12  Ten-Tec  dealers  that  may 
provide  in-store  service  for  their  equipment. 
While  Ten -Tec  has  no  emergency  repair" 
available  at  the  factory,  I  did  notice  a  fellow 
passing  through  their  city  come  in  with  a 
minor  problem,  and  get  it  fixed  during  the 
lunch  hour.  Ten-Tec  personnel  also  indicated 
that  their  servicing  dealers  will  sometimes 
repair  a  set  on  the  spot  if  it's  a  quick  fix. 

Ten-Tec  continues  to  fix  even  their  oldest 
of  transceivers.  "Wc  have  parts  that  go  back 
for  twenty  years,  and  we  still  maintain  stock 
of  specialty  mechanical  devices,  such  as  tun- 
ing assemblies/'  a  Ten-Tec  serviceman  says. 

And  hcre*s  a  third  rarity  in  the  service 


Photo  A.  Tltese  new  transceivers,  ntade  in  the 
U.S.A. ,  are  inspected  for  completeness. 


•Service  center  incoming  phone  number:  (615)  42S-0364 

•Parts  department:  same  number  as  above 

•Service  Manager:  Larry  Worth 

•Questions  on  operating  your  Ten-Tec  equipment:  (615)  453-7172.  If  this  number  is  busy,  call 

the  service  center  number. 
•Write  Ten-Tec  at  1 165  Dolly  Parton  Patkway.  Sevierville  TN  37862-  And,  of  course,  package 

your  rig  well. 
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business:  Ten-Tec  is  about  the 
only  one  that  actually  lets  you 
speak  directly  to  the  repairman 
working  on  your  particular  set. 
*Thjs  way,  nothing  gets  lost  in 
the  translation — and  here  at  Ten- 
Tec,  no  translation  is  neces- 
sary." As  I  scribbled  this  corn- 
meat  down  during  my  visit,  I 
thought  it  appeared  to  be  a  friend- 
ly swipe  at  the  competing 
Japanese  service  bench  techni- 
cians. 

More  from  the  Mailbox 

Robert  Ballinger  N6QQO 
backs  up  this  claim,  "On  June  26 
I  sent  to  Ten-Tec  a  very  old,  and 
very  tired,  and  somewhat  abused 
by  its  original  owner  transceiver. 
Garland  Jenkins  in  the  repair 
shop  was  extra  courteous  on  the 
telephone,  and  indicated  ihe  re- 
pair would  be  under  $75  after 
several  items  were  Fixed.  Every- 
one was  very  polite,  and  every- 
one I  talked  to  seemed  genuinely 
interested  in  my  repair  problem. 
Three  weeks  turnaround  time 
was  well  worth  the  wait  when  you 
could  have  seen  what  condition 
my  set  went  back  10  them  in,  in 
the  first  place'*" 

George  Scott  W2LFX:  i4I 
would  like  to  add  my  experience 
with  Ten-Tec.  In  the  past  13 
years,  I  have  purchased  3  differ- 
ent models;  Triton  2,  Omni-D, 
and  now  the  Corsair  L  The  few 
problems  1  have  had  were  quickly 
corrected  hy  the  Ten-Tec  service 
factory.  Immense  help  was  given 
me  right  on  the  telephone  without 
having  to  send  my  equipment 
back.  Ten-Tec  indicated  they 
would  send  me  the  circuit  board 
and  asked  that  the  old  board  be 
returned  within  30  days.  Sending 
out  circuit  boards  to  replace  bad 
boards  in  the  field  is  a  delight— 


From 

Micro 

Computer 

Concepts 


and  they  trust  us  as  hams  to  return 
the  old  board  without  charging  us 
for  the  new  one." 

Scott  sums  up  his  feelings,  say- 
ing, **I  guess  they  are  the  only 
ham  radio  company  manufactur- 
ing in  the  LLS.A,*  and  they're 
giving  us  the  U.S.A.  treatment 
we  like*" 

Allen  Fink  KTOKJ:  *4Fast  ser- 
vice! They  also  did  some  modifi- 
cations to  the  power  switch  with- 
out my  even  having  to  ask.'  He 
adds,  4*I  talked  personally  with 
Rick,  who  was  a  Paragon  repair- 
man. He  was  a  very  knowledge- 
able, helpful,  and  friendly  per- 
son. I  bought  Ten-Tec  because  it 
is  American  made,  and  I  am  very 
happy  with  the  transceiver  and 
service  at  the  factory.  What  a  de- 
light io  be  able  to  call  the  service 
technician  who's  actually  work- 
ing on  the  equipment/* 

So  far,  Ten-Tec  service  has 
achieved  the  highest  satisfaction 
among  73  readers  who  responded 
to  our  service  survey.  I  was  im- 
pressed with  the  genuine  down- 
home  attitude  of  everyone  in- 
volved at  Ten-Tec.  Sid  Kitrell  of 
Ten-Tec  said,  "...we're  de- 
lighted to  learn  that  we  will  be 
included  in  your  service  survey. 
Glad  you  could  come  on  down 
and  spend  some  time  at  our  ser- 
vice center/* 

Ten-Tec  service  technicians 
look  for  problems  in  a  piece  of 
equipment  with  genuine  inter- 
est, as  if  it  were  the  technician's 
own  rig. 

Next  month,  the  Yaesu  service 
department  rolls  out  the  red  ear- 
pet  for  Gordo"  WB6NOA,  and 
makes  some  late-breaking  an- 
nouncements about  regional  ser- 
vice centers  to  back  up  their  new 
modem  service  facility  in  Cerri- 
tos.  California 


RC-1000 

REPEATER 
CONTROLLER 


RC-100 

Repeater 
Control 


•  Repeater  Control    *  Autopatch 

•  Complete  RX-TX-Ptione  Line  Interface 

•  Intelligent  CW  ID  *  Auxiliary  Output  *  Easy 
to  interface  •  Remote  Base/Tape  *  Reverse 
Patch  •  Tailbeeps  *  12  V  AC/DC  Operation 
■  DTMF  Decoder  with  Muting  *  Telemetry 

Response  Tones  •  Programmable  COS 

Polarities  ■  Detailed  Application  Manual 

with  schematics  •  90-Day  Warranty 

Wired  &  Tested  w/manuaL.  $239.95 


Distributed  Dy 

Communication  Concepts 

508  Millstone  Dr/Xenia,  OH  45385 

513-426-8600 


Intelligent  CW  ID 
Remote  Base/Tape 
w/Freq   Programming 
Tailbeeps  ■  DTMF 
Decoder  with  Muting 
Auxiliary  Output 
Programmable  COS 
Detailed  Application 
Manual  with 
schematics 
Telemetry  Response 
Tones 
90*Day  Warranty 

$129.95 


VISA 


Simply  The  Finest  In 

Battery  Charging  Equipment 

Quality  .  .  .  By  Design 


Automarcalfy  erases  memor,' 
and  rapid  charges  any  Nicad 
battery  up  to  15  verts 
Greatly  prolongs  battery  life 
Changing  radios  simpfy  re- 
program  (he  CJiarger  Never 
outdated 

Front  panel  Roiary  Switch 
selects  up  to  three  different 
use*  insertaWe  socketed  pro- 
gram modules. 


GMS  403 
i  T  oo  \  nsde  View  I 


GMS  403 

Q  Program  Slots) 

Full  THftEE  Year  warranly 
Rouen  a  Year  0  w  Design 
From  panel  Status  indicator 
alerts  operator  if  Mead  ca- 
pacity is  tow 

tiapo  dui  era  crtarge  cycie 
Automate  ShutoH  —  few 
overcharges  batteries 


NEW  PRODUCT  * 


Same  as  our  time  pnjyw  GMS  403 
except  It  can  accommodate  up  to 
14  cliff  Brenl  program  modules, 

ATTENTION  GMS  403  OWNERS 

If  you  own  a  GMS  403  it  can 
easily  be  user  upgraded  to  a 
GMS  403 A  by  ordering  our 
Module  Extension  Kit 


Control  Product) 


ii 


GMS  403A 
(H  Program  Slots) 


I,  Inc. 


5  Somerset  Dr..  Coatesville.  PA  19320 


{215)383-6395 


SG-230 

SMARTUNER 

HF  ANTENNA  COUPLER— SSB.  AM,  CW  &  DATA 

FAST—INTELLIGENT -ACCURATE 

OPERATES  WITH  ANY  HF  TRANSCEIVER 

The  Smartwtcr  M|ih  lech  notary  coupler  imctli£criily  tunes  any  Icnj^h  amt'nnn  l#  u*  SO 
ri>  m  the  HF  band'  This  una  wiU  operalr  with  m\v  HF  transceiver  within  lis'  specifica- 
tions. The  Smarttmri  switches  6-t  mpui  .mil  32  output  capacitam  i  .  ih'-mi-kihohs  plus 
3.B&  iikIulUIk*'  lomtM  nations  in  a  "  pi  nrinvork  t c-suliin£  m  over  a  halt- null km  ililtcrmt 
ways  to ensiw  r  -t  |*ei  feci  num  h  few  ihe  ir .lnserlvei  And .  it  nemrmftris  the  Jrn/j*rm  y  and 
the  tuning  mftupj  and  wfll  re-select  these  values  In  less  than  it>  nw  next  time  jra* 
transmit  on  lh,U  frequency 

SPECIAL 
HAM  PRICE: 
$555.00 


GmkmWca  UJWapA.  '^Smanunna  thebntioupkr!  irevaieaedM  i«if 

•MICROPROCESSOR  CONTROLLED  •  1 . 8  TO  30  MHZ  RANGE 

-NON  ■  VOLATI 1 L  M FMOR  Y  •  1 0  TO  1 SO  WATTS  INPUT  POWER 

•WATERPROOF  •  1 0  MS  RETUNTNG  TIME 

•(LITE.  INDICATOR  •*  TO  flO  FT.  ANTENNA  (ALL  TYPES) 

•FOR  .MARINE.  AVIATION.  HAM  AND  PARA  MILITARY  APPUCATIONS 

The  SG-230  smanuner  is  available  from: 

EBs Anrnew IUdk\  FL   305^S2S-0tO3  Gonkm  W«r  Aidw.  CA    714-54^-5000 

Texas  TowetSrTX  SOQ-272-3467  Henry  Radkr.  CA  213-820- 9234 

SCG  Inc..  SCG  Building,  13737S-E.  26fh  »..  BtUcvik.  WA  98005,  USA 

P ,  O .  BOX  3S2&,  980Q9    Telex :  3288  34    Fax .  20t>  746  -6384    Tel:  206-  746-63 1 0 
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Two  Meter  Tracking  Transmitter 


Low-cost  beacon. 


by  Carl  Lyster  WA4ADG 


Here's  a  simple  2-iransistor  CW  trans* 
nutter  that  can  generate  up  to  10  milli- 
watts of  power  on  the  2  meter  band,  I  origi- 
nally designed  this  circuit  for  use  as  an  animal 
tracking  transmitter  for  the  Tennessee 
Wildlife  Resources  Agency. 

This  circuit  has  a  wide  variety  of  applica- 
tions whenever  a  low-cosi  signal  on  2  meters 
is  required.  The  Indianapolis  Foxhunting 
Club  has  been  using  it  for  their  Easter 
Egg  Hunts."  They  take  several  of  these 
transmitters  on  different  frequencies,  en- 
close them  in  plastic  eggs,  and  scatter  them 
about  the  search  area.  The  low  power  al- 
lows ihe  trackers  to  easily  walk  right  up  to 
the  hidden  eggs  without  severely  overload- 
ing their  HTs  or  scanners.  The  trick  comes 
in  attempting  to  remove  the  eggs  from  the 
middle  of  thorn  bushes! 

This  transmitter  has  also  been  used  on 
two  high  altitude  balloon  flights.  Its  low 
current  drain  makes  it  a  good  choice  for 
this  kind  of  experiment.  It's  amazing  what 
10  milliwatts  will  do  from  60,000  feet,  as 
stations  over  300  miles  away  were  able  to 
copy  the  beacon  at  an  S-5  level.  {Ed,  nose: 
The  package  shani\  on  this  month  's  front  cover 
used  one  of  these  tracking  transmitters.  J 

Circuit  Description 

To  keep  this  as  low-cost  as  possible,  the 

transmitter  was  designed  to  use  inexpensive 
scanner  crystals.  Most  VHF  scanners  use  a 
third  overtone  crystal  in  the  48  MHz  range. 
To  find  the  2  meter  output  frequency  of  a 
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Figure  2.  PC  Board  foil  pattern. 
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Figure  L  Schematic  of  the  10  ntW  transmitter. 


Figure  3.  Parts  placement. 

particular  scanner  crystal  when  used  in  this 
transmitter,  just  subtract  10.7  or  10.8  (de- 
pending on  the  scanner's  IF  scheme)  from  the 
commercial  frequency.  For  example;  a  scan- 
ner crystal  for  155.15  MHz  would  give  the 
transmitter  a  2  meter  output  on  144.35  MHz 
if  the  crystal  was  made  for  a  scanner  with  a 
10,8  MHz  IF*  Scanner  crystals  ranging  from 
154.8  to  158.7  MHz  should  put  your  tracker 
transmitter  in  the  2  meter  band. 

The  oscillator  section  generates  between  5 
to  10  milliwatts  of  RF  in  the  48  MHz  range. 
The  output  of  the  oscillator  then  drives  a 
simple  diode  tripler  to  generate  a  signal  at  144 
MHz.  The  MPSH-10  transistor  is  used  as  a 
class-C  amplifier,  and  it  also  helps  clean  up 
the  final  RF  output.  The  closest  spurs  at  96 
MHz  and  102  MHz  are  at  least  40  dB  down. 

Supply  voltage  to  the  transmitter  is  con- 
trolled by  a  2N2222  transistor  keyed  by  a 
logic  level  from  your  favorite  CW  Ider  cir- 
cuit. [An  appropriate  CWtDer  uxm  described 
in  the  June  "Above  and  Beyond*  column. 
Another  excellent  choice  is  the  GLB  ID-LJ1X 
too  much  chirp  is  present,  you  might  try 
leaving  the  oscillator  running  continuously 
and  just  key  the  final  amplifier. 

Construe!  ion 

The  circuit  can  be  built  on  perfboard  with 
point-to-point  wiring.  However,  I've  includ- 
ed a  PC  board  foil  pattern  which  will  make 
layout  simpler.  The  4 -ram  coil  which  couples 
the  oscillator  into  the  diode  triplcr  can  be 
wound  directly  over  the  6-tum  slug-tuned  coil 
in  the  oscillator  tank  circuit.  The  2 -turn  output 
coil  is  mounted  in  line  with  the  collector  end 
of  the  4-turn  coil  in  the  amplifier  tank  circuit. 
Place  the  2-turn  coil  as  close  as  possible  to  the 
tank  coil  for  maximum  output  power. 


Tune  Up 

Bu  ild  the  transmitter  up  one  stage  at  a  time . 
starting  with  the  oscillator.  Apply  6  volts  to 
the  oscillator  and  make  sure  if  s  running.  You 
should  be  able  to  hear  its  second  harmonic  on 
a  stereo  receiver  set  for  96  MHz.  If  the  oscil- 
lator fails  to  start,  try  varying  the  slug-tuned 
coil  in  the  tank  circuit  until  it  kicks  in  solidly. 
If  this  fails,  you  could  increase  the  value  of 
the  4.7k  resistor  or  lower  the  470  ohm 
resistor  feeding  the  tank  circuit . 

Once  the  oscillator  is  functional,  build 
up  the  tripler  and  amplifier  section  and 
place  a  small  dummy  load  on  the  RF  out- 
put. Adjust  the  input  and  output  variable 
capacitors  for  maximum  RF  out,  A  grid 
dip  meter  or  spectrum  analyzer  would  be 
helpful  at  this  point.  However,  you  could 
simply  adjust  for  maximum  signal  on  your 
2  meter  rig's  S-mcter,  Don't  try  to  get 
more  than  10  milliwatts  out  of  this  trans- 
mitter, as  spectral  purity  will  suffer.  There 
will  be  some  chirp  with  this  circuit,  espe- 
cially if  you  key  both  the  oscillator  and  ampli- 
fier. Chirp  can  be  minimized  through  adjust- 
ment of  the  slug -tuned  coil  in  the  oscillator. 

The  transmitter  works  best  with  a  supply 
voltage  between  6  to  9  volts  and  draws  about 
10  mA.  Any  9- volt  battery  should  provide  a 
reasonable  operating  life.  For  extended 
transmission  times,  you  could  use  some  of  the 
newer  Lithium  9- volt  batteries. 

The  tracker  transmitter  can  be  enclosed  in 
some  extremely  small  packages  which  can  be 
a  real  challenge  to  find  during  a  foxhunt. 
Even  though  this  is  a  CW  transmitter,  it  can 
be  easily  heard  with  an  FM  receiver,  so  ev- 
eryone can  join  in  the  fun! 


You  may  reach  Carl  Lyster  WA4ADG  at  4412 
DamasRd.  t  Knoxville  TN3792L  71ns  article 
was  reprinted  from  the  July  1989  issue  of 
ATVQ. 


Parts  List 

Oty. 

Part  Description 

1 

2N2222  transistor 

1 

2N41 24  (or  2H2222)  transistor 

1 

MPSB-10  transistor 

1 

1N9 14  diode 

1 

'.4"  slug-tuned  coH 

1 

Scanner  crystal,  Y1 

*28wire.  shod  length 

#32  wire,  short  length 

2 

1  -10  pF  variable  capacitor 

2 

0  001  uF  ceramic  capacitor 

1 

47  pF  ceramic  or  mica  capacitor 

1 

1 0  ohm  v*  wan  resistor 

1 

47  ohm  M  wait  resistor 

1 

470  ohm  II  watt  resfStof 

1 

4.7K  Vk  watt  resistor 

1 

10k  Va  wait  resistor 

1 

47k  Va  wait  resistor 

1 

PC  Board 

Note: 

A  blank  PC  Board  is  available  for  S3  +  $1 .50 

postage/handling  from  FAFI  Circuits,  T8N640  Field 

Court 
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Feedback 


In  our  continuing  effort  to  present 
the  best  in  amateur  radio  features 
and  columns,  we  recognize  the 
need  to  go  direcOy  to  the  source — 
you,  the  reader,  Articles  and 
columns  are  assigned  feedback 
numbers,  which  appear  on  each 
article/column  and  are  also  listed 
here.  These  numbers  correspond 
to  those  on  the  feedback  card  op- 
posite this  page.  On  the  card, 
please  check  the  box  which  hon- 
estly represents  your  opmron  of 
each  article  or  column. 

Do  we  really  read  the  feedback 
cards?  You  bet!  The  results  are 
tabulated  each  month,  and  the  edi- 
tors take  a  good,  hard  look  at  what 
you  do  and  don't  like.  To  show  our 
appreciation,  we  draw  one  feed- 
back  card  each  month  and  award 
Ihe  lucky  winner  a  free  one^year 
subscription  {or  extension)  to  73. 

To  save  on  postage,  why  not  fill 
out  the  Product  Report  card  and 
the  Feedback  card  and  put  them  in 
an  envelope?  Toss  in  a  damning  or 
praising  letter  to  the  editor  while 
you're  at  it.  You  can  also  enter 
your  QSL  in  our  QSL  of  the  Month 
contest.  All  for  the  low,  low  price  of 
25  cents! 
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AM  PROFILES 


A  Real  Brass-Pounder 

Eight-year-old  Avraham  "Avi" 
Mesne  Broges  KB2JFU  is  the 
youngest  member  of  LtMARC  and, 


There  are  no  "average"  hams! 


says  Lloyd  Mills 
WB2ZIT.  ",.  a  real 
sweetheart  of  a  kid. 
His  rig  is  eight  times 
as  old  as  he  is  and 
twice  as  heavy.' 

The  son  at  Aaron 
Broges  WC2C,  Avra- 
ham KB2JFU  is  a 
third  grade  student  In 
ye shiva,  Space  ex- 
ploration and  elec- 
tronics are  among  his 
favorite  scientific  in- 
terests, and  he  en- 
joys math  and  com- 
puters. Twice  a  week 
he  goes  to  karate 

class.  Other  times  find  him  building 

with  Constmx™. 
According  to  WB2Z1T,  Avraham 

KB2JFU  is  "a  real  brass  pounderT  so 


look  for  him  on  the  CW  Novice  bands/' 
What  he  likes  the  most  about  amateur 
radio  operation  is  meeting  people  aft 
■over  the  world.  He's  made  several  DX 
QSOs,  including  one  with  Israel,  as 
well  as  QSOs  all  over  the  country,  He 
also  listens  regularly  to  the  ARES  net. 

KB2JFU1s  father,  Aaron  WC2C,  has 
been  a  ham  for  four  years.  Late  last 
October,  he  began  coaching  his  son 
for  the  Novice  license  tests,  wtuch 
Avraham  passed  in  December.  This 
summer.  Avraham  will  study  with  his 
father  for  the  Technician  Class  license. 
His  father  knows  the  secret  of  success- 
ful teaching:  keep  it  fun.  To  a  great 
extent,  this  means  short  but  regular 
sessions.  They  study  theory  about  thir- 
ty minutes  a  day,  and  CW  about  twenty 
minutes.  Aaron  says  he  never  pushes 
his  son  to  study 

CW  comes  in  handy  for  father  and 
son.  as  they  use  it  as  a  private  lan- 
guage in  other  situations.  No  doubt 
KB2JFU  and  WC2C  will  have  plenty  to 
talk  about  in  the  years  ahead.  (J NX 
W82ZIT  for  sending  us  KB2JFU,spro- 
fiie} 


ATV  DXer 

Rick  Redoutey  WA8UMT  of  Novi, 
Michigan,  has  been  a  ham  since  1  §66. 
His  interest  in  the  hobby  was  sparked 
when  he  was  given  a  Neath  kit  GR-81 
receiver  tor  his  tenth  birthday.  As  a  re- 


sult of  a  ham  merit  badge  project  In  the 
scouts,  he  became  a  licensed  ham  at 
the  age  of  15, 

Although  you  can  find  Rick  on  the 
low  bands  during  contests  (most  re- 
cently in  the  Michigan  OSO  parly  oper- 


ating from  a  rare  county),  he  gets  the 
most  enjoyment  operating  Amateur 
Television  (ATV)  on  439,25  MHz.  In 
particutar  he  likes  Ihe  challenge  of 
working  DX  via  this  mode. 

During  his  job  repairing  video  prod- 
ucts at  the  Sony  factory  service  center 
he  became  intrigued  with  the  idea  of 
using  video  with  amateur  radio.  Rick 
decided  to  try  ATV  after  reading  an 
article  describing  the  400-500  mile 
ATV  contacts  that  resulted  (mm  me 
great  midwestern  band  opening  during 
the  1966  Thanksgiving  weekend  He 
immediately  jumped  into  the  thick  of 
ATV  DXing  and  has  since  worked  over 
50  ATV  stations  in  Michigan,  Ohio,  In- 
diana, Illinois.  Pennsylvania,  and 
Canada. 

Rick  currently  works  as  a  field  ser- 
vice engineer  for  General  Electric  Med- 
ical Systems. 


A  Flying  Ham 

Jim  Skala  WA8VWY  has  been  a  ham 
since  the  spring  of  1963.  He  wasn't 
very  active  on  the  ham  bands  until  after 
graduating  with  an  engineering  degree 
from  the  University  of  Akron  in  1967  At 
that  time,  his  primary  interests  were 
working  on  6  and  2  meters.  He  com- 
bmed  his  love  of  computers  with  ham 
radio  and  developed  an  excellent  code 
practice  program  for  the  VIC-2Q  which 
is  stilt  used  today  by  many  hams  (VWY 
Code  Practice). 

Jim  is  an  IFR  rated  pilot  and  has 
logged  many  hours  in  his  Cessna  132, 
He  wttl  soon  be  working  on  a  high  per^ 
formance,  home-built  experimental 
plane.  While  workfng  on  a  consulting 
job  in  Bloonrrmgton,  Illinois,  he  com- 
muted via  his  Cessna  each  week  back 
to  Akron,  Ohio  (a  distance  of  350 
miles).  Jim  decided  to  hook  up  a  packet 
station  onboard  his  plane  complete 
with  a  Radio  Shack  model  100  laptop 
so  that  he  could  keep  in  touch  with  his 
friends  beEow,  Not  only  did  he  make  as 
many  as  50  contacis  as  he  flew  along, 
he  also  allowed  stations  in  a  several 


slate  area  to  work  through  his  airborne 
digipeater  alias  " AIR."  At  his  cruising 
altitude  of  12,000  feet,  connects  were 
made  with  stations  as  far  away  as  Iowa 
and  Pennsylvania 

During  the  summer  of  1987.  Jim  op- 
erated ATV  from  his  weekly  flight,  al- 
lowing dozens  of  hams  in  Ohio.  Indi- 
ana, Michigan.  Illinois,  and  Iowa  to  fly 
afong  with  him.  He  provided  many 
ATVers  with  consistent  140  mile  DX 
contacts  from  his  ptane. 


When  not  flying  the  BIG  planes.  Jrm 
really  enjoys  his  R/C  models  which  he 
operates  on  the  53  MHz  ham  bands. 
He  loves  the  fast  acrobatic  R/C  models 
since  he  can  perform  maneuvers  he'd 
never  dare  with  his  Cessna,  His  favor- 
ite  model  is  a  Northstar  Water  Plane 
which  he  can  take  off  and  land  on  a  lake 
or  pond.  In  fact,  it  has  no  wheels  Of  any 
kind! 

Jim  Currently  works  at  SA!C  m  Hunts- 
vilte,  Alabama,  as  a  Systems  Engineer. 
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Number  8  en  your  Feedback  card 


You  Are  Here 


Two  ways  to  prove  it 


by  Timothy  G.  Knauer  NY9F 


In  an  uncharacteristic  move,  almost  every 
branch  of  the  U.S.  government  has  agreed 
to  support  a  single  positioning  system  called 
the  Global  Positioning  Service  I  GPS) ,  GPS  is 
one  of  two  prominent,  competing  systems  for 
locating  yourself  on  the  globe.  (Actually, 
there  are  ai  least  five  or  six  currently  used  by 
various  government  agencies  and  divisions  of 
the  armed  forces.)  The  other  prominent  sys- 
tem, LORAN-Ct  is  used  largely  by  private 
aviators  and  mariners.  Although  the  DOD  is 
withdrawing  its  stippon  of  everything  except 
GPS,  the  U.S.  Coast  Guard  has  vowed  sup- 
port for  the  LORAN  system  at  least  until  the 
end  of  the  1990s,  LORAN  is  being  enhanced 
to  support  coverage  within  the  central  regions 
of  the  United  States,  This  work  is  due  for 
completion  in  the  spring  of  199 1 . 

There  are  few  GPS  receivers  that  are  rea- 
sonable in  price  for  a  consumer  product.  Cur- 
rent LORAN  receivers  cost  from  several 
hundred  dollars  to  several  thousand.  (Sounds 
like  ham  radio  gear?)  GPS  receivers  are  as 
low  as  $3,000  in  single  quantities  at  the  low 
end  to  about  $70,000  for  the  best  surveying 
equipment.  However,  look  for  some  GPS 
board  sets  tor  under  SI 000  later  this  year. 
Several  Japanese  car  companies  are  reported- 
ly working  on  a  GPS  system  that  wilt  display 
location.  The  position  would  be  shown  on  a 
map  drawn  from  data  stored  in  a  CD  ROM . 


6000  GQQP 


POOR  GQQP 


Figure  /.  Geometric  dilution  of precision. 
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Photo  A.  Magellan  hand-held  GPS 

GPS  is  a  passive  satellite  location  system. 
The  user  is  required  to  carry  only  a  receiver 
to  find  his  Location  on  the  Earth  or  in  low 
Earth  orbit,  An  unlimited  number  of  users 
may  use  the  system  simultaneously.  The  sys- 
tem consists  of  three  sections:  the  satellite 
constellation,  ground  support  and  the  users. 
GPS  is  sponsored  by  the  Department  of  De- 
fense (DOD).  and  therefore  some  strings  are 
attached. 

The  Satellites 

The  full  satellite  constellation  consists  of 
21  satellites,  with  three  in-orbit  spares.  The 
current  (May  1990).  status  is  13  operational 
satellites  providing  partial  coverage.  Partial 
coverage  means  that  there  will  be  3-dimen* 
sional  coverage,  but  it  is  not  continuous 
(LaL.  Long,  and  altitude)  However,  there 
will  be  24  hour  2-D  {Lat.  &  Long.)  coverage 
beginning  mid  to  late  summer  of  this  vear. 
(The  N  AVSTAR  satellites  are  too  large  to  be 
launched  from  anything  but  the  largest  ex- 


pendable launch  vehicles  and  the  space  shut* 
tie.  The  Challenger  accident  was  a  setback 
for  the  program.)  The  full  constellation  may 
be  completely  operational  by  1992.  The  con- 
stellation will  provide  coverage  for  all  of  the 
continental  United  States  (CONUSh  and 
most  of  the  rest  of  the  globe.  Each  satellite 
weighs  almost  a  ton  and  is  placed  in  one  of  six 
circular  orbits  at  an  altitude  of  10,900  nauti- 
cal miles.  This  altitude  is  about  half  of  the 
altitude  for  a  geo- stationary  orbit,  and  was 
picked  to  provide  an  orbital  period  of  exactly 
12  hours.  It  is  possible  to  visualize  the  con- 
stellation of  satellites  as  staying  fixed  relative 
to  the  stars,  with  the  Earth  rotating  under- 
neath. This  means  that  until  all  satellites  are 
orbited,  the  periods  of  coverage  will  occur 
four  minutes  earlier  each  day. 

Ground  Support 

The  GPS  system  is  maintained  by  the  De- 
partment of  Defense  on  a  daily  basis,  Ground 
controllers  monitor  the  integrity  of  the  sys- 
tem, and  closely  follow  the  ephemeris  (or- 
bital data)  of  each  satellite.  Deviations  from 
the  predicted  orbit  are  noted  and  upl inked  to 
the  satellite.  The  satellite  can  then  pass  this 
information  along  to  the  users  in  the  form  of  a 
correction  *  resulting  in  a  more  accurate  posi- 
tion fix. 


Figure  2.  GPS  satellite  constellation.  (Dia- 
gram courtesy  of  Magellan  Systems  Corp  J 


•  ALL  NEW  KITS  * 


2  MTR  &  220  BOOSTER  AMP 


Here's  a  great  Booster  tor  any  ?  mei&p  or  220 
MHz  Eiand-frcfrJ  unil  These  power  biKi&ier  :* 
deLver  over  30  watts  of  output  allowing  you 
1fj  hit  the  repeaters  full  quieting  while  the  low 
noise  preamp-  remark  a  rjiy  improves  f&cep- 
dons  Ramsey  Electronics  has  soltf  ihou- 
sands  cl  2  mtr  amp  kits  but  now.  we  otter 
completely  wired  and  tested  3  mtr  as  well  220 
MHj  units  Bath  have  all  the  features  el  the 
high  priced  boosters  at  a  traction  of  the  cost 

PA  ID  I  RtTH  POWER  BOOSTER  4 10  X  powet  ga.m 
Fully  w>red  &  tesied  $69  95 

pa  n  m  lm  rowun  wssteribk  power 

Fully  wired  1  tested.. 
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30  WATTS  OUTPUT 

10WNQI5EPREAWP 

LOW  COST 

RUGGED  CAST  ALUMINUM 

CASE 

ONE  YEAR  WARRAPfTT 


tir  SG -i 


PERSONAL 

coo  nc  SPEED 
s89.95  RADAR 


■zm  ; ;--.' 


«>s  cars 


4  mi  i*p  IS)  **»  rtaddat  doalay*  sp«*s  » 
ipe?  twur  fr  tact  pa7 


QrttfVOC  EjSTtff 

PC«f**«  JCtt 

fen 


RADIOS 


2a  40  &  80  METERS 
HAM  RECEIVERS 

5erah«*  afl  mode  AM  CWSSfir#fvtr^lv  lb— itiv  ;$-thV***  D»'rtt  cwwwn  design 
usngNtOTC  as  featured  raQST  anc  AJIR1  lundtadU  Lffiitianl^sanaainty  va<  actor 
•3»od<tvned  a0rn«au*3>OiKJpoi  Muraon9vt>C  riJiMf  g4nco*iiroi  tat*  »rt  rt '<»y  usy  lo 
bade  lohof  ruad^MtcaMviir— MirtoiirttEngpnrwrof  Itwoldarit  1  r*  optional  maicnrnQ 
case  her  teaium  i  n»g(p*d  ASS  piasiic ca**  wufi  fenwwti  praptirti  rnciutfwJ  are  macnuTKr 
ilkninym  knobs,  tor  a  wtll-1  r'-^i*-J  pOHHiumaJ  look 
aMTR  *tf'»  •OkfTl  fttcatw 

SfSS  »24,95  53*  *24.95         '24.95  3S     *12.95 
QRP  TRANSMITTER  KITS,  20, 40  ft  80  METERS 

Opiate  a  mini  ham  snack  these  nil  In  CW  mjj<,  jro  i<n?ar  mares  1«  our  JO  *rut  90  meier  receivers 
Features  -m  "urJe  irooath  -/jr-jbh:  ruhing.  on«  warr  autpuT  diid  «c«ll«nT  huyinq  characienshtt 
flur*  M  &  VDC  and  «  VSWR  piotectett  S«  Hew  fta  van  cart  RitRKft  yftuc  signal  *nn  ana  (rl 
■i.gs  itytitjnal  AGS  easel  are  avail  able 

30  MTR  WMtH  9UM1H  Cue 

SS&  *29.95  SSS  *29.95  3&  *29.95  £*   *I2.95 


AIRCRAFT  RECEIVER  KIT 


toar  enc jiPng:  airtrAM  comniuri ica-tlons  — pick*  up  pJanes u p  1o  100  miles  away  Receives  HO 
136  Wh?  AM  .isr  band,  Y*raetor  iunuri  Bupii  in?(  tte&iqn  with  AGC. caiarnic  hilar  and  adlustaWe 
squelch  Anns  mi  9V  liiHlm^  IjDrnwjuiJIti  uytpul  tj^Mnfflpvdy.  Dp"1ldnal  mntemng  AQS  plai.Hu 
case  lets  you  lake  it  anywhere.  \tft\u<  iw  "-iMMd  arapnici  arHt  machiniM]  alMniiium  knobs.  Inr  a 
rod  prqlcssiDHiil  IdoN  Co mp^^r — {jf ea r  lei r  iiirifoowiat  luriml  pHim  hanrjinq  armincl  the 

,h  prill 


Cample  It 
mi.AFM 


S24.95 


Hh.mmI'I  CAW 
kil.DAR-1 


s  12.95 


SHORTWAVE  RECEIVER  KIT 

Aiaruasicrpteiwi  mar CAplv W  In  wm.ii  *nrt|usia  iTanif  ■■      ■■■•  i  ernes 
il  MHz  .ii  2  MHj  banflv  vara  ctcrr  tuned  auparhal  dcsgii  wilh  AGC.  Hf  ijani  Con- 
trol and  50  mw  auonj  'julpul  Uw*  new  S^Qmrticfi  mm*r  criip  lor  less  inan  n  mcrovpll  stnsdiw- 
ns  on  9V  tiari'  s  I  laSDliaring  itfiul  «rtotfl  0'  Cklb  pfO]rcl  anfl  wilf  prwrfle  noui-b 

uF  Ikjn  even  10  Ttw  wosl  «**«»  DK'f  AflU  The  egimn*!  case  h.  il  itrj  ^^  tia«  a  ffial  nice  looking 


Compl«Je 
kit  SR  i 


PACKET  RADIO 

CattfflDOfifcCfi4<QSpaciei3ad*o>r)ir>lacc  Utntimwi  town  Pwcorr.  von* a<?  Futures 
EXA8iCdMp'setio'*«MaiMt  o^ratio*   ww»gw^f>rf  louts  ihniifl«rsHtt.E  o*i-*fr**i's  PC 
iwa-fl  jiinet««fT  paftsand luR O&cumematOft  can  DC 

ComD*«ie*>r  Ft  3     '43.30 


FM  COMMUNICATIONS/ 

2  MTR.  10  MTR  &  220  RECEIVERS 


Le$s0Btf  l^v 


■rt*t  FM  Wftvff  lm»  an  y  S  UHr  laMfeAl  of  btfd  L«a  to  «■■ 
kx  tatts.  wtDV  V  me*i*l  pfton*  »•»'  Easy  to  PutKJ  hbo*W 
ujt  stage .  cvtmt  f  IMMrs  ae4  dual  oonwon  oml^i  w«ft  a^uoatte 
^termtwtfy  naqooivaalMry  ihb>  50  ir»  audo  <wtput  fltttwnl  *B 

kflataa  ffwitft  a  net  iwrwHiionH  KkW 


*1Z95 


CM1I  »l*Tft  2SIAH: 

&    *29JS  "U    *29.95  &>   *29.95 
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NEW  MINIKITS-NEW  MINIKITS 


BROADBAND 
PREAMP 


IfKAgaPi  VS 
£H|-1GH£0{KralM»i 
Raraon^-CtfUr:  bu 


USA-.* 


M495 


UGHT  BEAM 

COMMUNICATORS 


VOB)  1  .-* 
»IIHf 

noa  v 


Um 


to« 


mas  Pan  atOtan  m^ <J* •*** 
saaktr  Dgtpui  UMti 

taaaaaaariH; 
IH 

IMctntikr 
LBS 


*8.95 
*9,95 


HIGH  POWER  FM 
WIRELESS  MIKE 


Aiajai 

ErjnvnrlupHj  Inflate  to  any 
rMtroaocasfadw  Swatwt 
rtyataf 


<k««**i  mywv 
nnfc»cartndga  Ocrdlnon 


nwrJOflnonr 

'■j.  B  DM 


M2.95 

s2.95 


Quality  Test  Gear  &  Electronic  Kite  for  Professionals  and  Hobbyists 


ACMiaBr 


PR-2  COUNTER 
PREAMP 

Tru  ffi-?  ii  titii  ItK  mattunrtfl  wr^k 
MMIH  iro*  10  to  l.OOt)  MHf  *  tlar 
a  flo  paiP-  ■  RflC  «nriKlDf«  *  drtil 


PS-2  AUDIO 
MULTIPLIER 

Tru  PS-?  is  hanay  lur  hign  'KWLtief 


COM-3 


$6995 


■\  lane  flHHtwaaatt  •  awupici 
pytOv  KM  *001Kf  ftsobtiCMii 
i  vprui  praaffip/t 


PS-2*:fl 


$279500 


THE  COMMUNICATIONS 
SERVICE  MONITOR  THAT 
WORKS  HARDER  FOR  LESS. 


$8995 


PS  10B  15  GHz 

PRESCALER 

Extends  Hw  ranQt  ol  your 


■  it  i  i  ryt;  *  2  naea  pet* 
*  t|  tBOerfcufry  •  ur 
*aOairVlyaiC>fl*BMC 

Mn«is¥o^lSatlzi 


ISNHifldr 


fntroducnng  COM-3     tfie  new  service  monitor  destined  &y  service 
technicians  for  service  teclmrctans.  II  works  harder  for  less     8«w  ■ 
ing  you  advanced  testing  capabihhes  at  a  very  affordable  price 
FEATURES  *  Direct  entry  keyboard  with  programmable  memory 
•  Audio  &  transmitter  frequency  counier  *  LED  taar  grapn  Ire- 
qnency/efn>f  deviation  display  •  0  t-iq.OOOjjv  output  levels  * 
High  receive  sensitivity,  less  than  5  ^rv  •  TOO  KHz  to  999  9995  MH/ 
Continuous  frequency  coverage  ■  Transmtt  protectron  up  To  K)Q 
watts  *  CTS  tone  encoder  1  KHz  and  externa!  modulation 


MINI  KITS-EASY  TO  ASSEMBLE-FUN  TO  USE 


oaismg*  PC  board  Features  4rjK500D 
Hi  adiustafite  range  wia ait^n  pat  «4i 
age^gulatdHi  367  fC  Ustfcl  Mif  towh 
nraetaurstdeiection  FSx  etc  Cart^o 
tie  ^aiiasattalXeiDnetncodcF  t^n* 
on  5 1«  0  votes 


Compute  iuT  tD-t 


$5.95 


AaWATTZmrr 
PWRAMP 

Srmple  Ci  m  C  swum  di*»p  le a.lui «  B 
1:mes  power  ga-.n  l  W  m  for  ft  ou1  2  'A  Ifl 
tor  15  Ovl,  5  Win  for  40  ttaul  Manoulput 
ii r sow  mcr^dirjewaluf. complete *irn 
Hiioans  less  cast  aftd  T-R  relay 

$27.95 
6.95 


FA- 1  4DWpw  ramp  Hit 
Tfl-r  RFsensettT-R  relay  itn 


SUPER 
SLEUTH 

Asuper  sensJltveampli 
fUJi  vhich  will  pick  up  & 
pi.ndrppatl51eertiiu.il 
IgrmomiorirHj  baby's 
rD&mnrasgervEralpyr' 
[wseiimjjlilier  Full  ZW 
mis  Output  iwnsan6lD 
15volt^.u5eslH&ohm 
UpE-aher. 

&N-9Ksl     $5*95 

U  He  TIME  BASE 

Run£onS-l5tft)C 

LbwCurrantlZ&piai 
Tm<n.' month  atcufacy 

TB^Kil     $5.50 
TB-SAs&y   S9.95 


ttRrjROflCAK 

Sat  raupar  coav  attvC  3 
aMartfltafttttlicirtr 
*i"ni\jv-.  Omiignt 
cacti  tor  rHiv  aairf  aasa 
and  toars  Eaxn  ndvidu 
4irYaq»iabivaMt 
rhrVBbpl(>?QDWr^m 
ofitXNAC 


WL  IP 


$8.95 


VOCf  ACTIVATES 

SWITCM 

Von;*  acti^jrnr  vwUcrt 

kil  provide!  lantcried 

outptilwutncurriotu- 

pAWilyvplolOPniA 

Can tfriva /tiny,  itgnts. 

LEtlore^eitalapft 

rieoroirnt^lor  flu  n*  an 

9  VDC 

VS-  1  KIT 


S6.95 


TELEPHONE 
TRAHSMtTTEH 

s,Dwcasi*iinpmlns- 
stonal  flErformjince.  Foa- 
tores  tnc«ute;  self  phonrj 
iim-pow«f(ict.iitriahip 
tram  mo  ttD  MH/ 
polarity  inuftonsiri-.  i 
compact  s  i/e  I     ».  I  .  ■ 
fla!ii-vinilall5ar>y#heif 

DntrwpllLilll'hrirJQI 

iii<iigemi:«iiii1ium(jril 

ten  i 

PB-1WT 

S14.95 


VlD(OWpr>jLAT(M 

itaUM , ItfWtaiQW eti 4MB  F 
accepts  sKS  rtfeosapiaf  Be 


$12.95 


AiMraaWvliasnesJ 
pMMMLFJDs.U»lW 
aamt  DarJgts.  teAtans, 

naming  pane  I  hgms 
RunionJifliSvolffi 

BL-tKil 


UMIVEHSAl  TIMIP 

Pr  oviot?  tne  &»sic  pans 
indPCpoarr|raqijir*dtti 

prnvittf  *  SOU  f  cent  pr«- 
n  i  von  l  uTi  ing  and  pul  s  s 
Henecation  UwiSSS 
riiTmrlC  and  includes  a 
ranpeof  parts  lor  mtHi 
timing  nflerJi.  rt 

UT-5*«    SO.lID 


FMRLCEIVER 
ror  I j li  il  t  •nKipphcdiions 
oth-obbyeKpprnnenEa^ 
lion  Full tledtjed super 
1  i"h  iiilvriii  rDtc*lvfl>t. 
mlcrtwolliiCftWlMly 
10  f  Will*  Integral td 
Linu-.tdrJltf.Hji  5D"i« * 
AurJlo^rnphlipr  9V 
lulm  nil  I  power  wutCB. 
,  ji^ •  ili:.rinh5lflrtdarp 
FUbroiidi'itubniidas. 

wp||  j'jiiirgtporliDnfl'jn 

itch  }idr  compact  )6" 
Muanei  lot  1>ug  flrJiK- 
tionorrtcaplirm 

m™  $14.95 


MA&BUSTIR 

t  idwcslOUDtarfaai 

rmgsj'en  like-  sound  Cai 
supVyuptoTjwalfjsaf 
DbnanHxeauffie  FtrfK 
onB-IGVDC 

MB-riGt 


$4,95 


WHWPtR  ilSHT 

Anirrterestingh  I 
mike  rjcksupsotind^ 
anfiaanvertsTTiemlo 
lignL  Fwl-Diidertne 
sour.d  tne  tjj-ignief  rne 
ligni  in^iucesmiKe.con 
rrpEsupto3nrjw  rurtson 

$6.95 


I  Kil 


WIAILIS4 

Mill 


Wammb.  up  WJQtT  to 
aayFII  broadcast  fpaia 

irse*  any  r^p*  of  m,ke 
raja  or  J  loW  TypeFW 
2  n  as  aflctet!  sensbve 
milaprompiuot 


FtaViim 

FV2A»t        $795 


SiHtN 

FVotfucflupwafdsintf 

vniNardwail  5W 
peak  audio  autpui.  r\im 

(HI  J-^^otts  urs«J-4S 
anm  speaker 

Crjmpiet§ki1  SM>a 


$3.95 


NEW 


FM  MINI 
MIKE 


ft  Super  tvrjn  perfonnanct 
FrtwirelessmikOkn1 
Tran^mi^astatitK-lJigniil 
Lp[u30Qyaift5  wrh 
Hcepl  lonal  audio  qu  a>  1 1  y 
hyili^nrjiH  r^h'iUMl 
{jJer/trptinikc  Kiii-ncludes 
'■  rj  mike.  on-Dtf  switch, 
.Hi 1 1! una  bait ery and 
3UPfi  mstruclions  This  is 
ttielinwlu nit  available 

IM3K1     $16,95 

FM'iWtreflandleitBd 


19.95 


MrCROWAVE 
IHTRUSroN  AURM 

A  realJTiicrowave 
dopplBr  sensor  thai  will 
detect  a  numan  as  lar  as 
ID  laei  away  Operates 
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Photo  B.  Interphase  LORAN  C 

Because  the  system  is  primarily  a  military 
program,  there  are  some  caveats.  The  system 
is  intended  to  have  two  levels  of  accuracy: 
one  for  civilians  and  one  for  the  military.  The 
military  had  hoped  for  accuracies  of  10  me- 
ters SEP.  A  maximum  accuracy  for  civilians 
was  to  be  about  30  meters  SEP.  In  practice  it 
has  been  shown  that  military  accuracy  can  be 
achieved  using  the  civilian  system.  There- 
fore, the  DOD  has  a  policy  of  S/A:  Selective 
Availability.  In  short,  they  reserve  the  right 
to  degrade  the  quality  of  the  civilian  code  to 
approximately  100  meters  accuracy.  It  Is  un- 
certain when  and  if  the  policy  would  be  im- 
plemented. It  is  probable  that  it  would  be  used 
only  in  times  of  national  emergency,  and  for 
testing  purposes.  Also  note  that  100  meter 
accuracy  is  an  exceptional  positioning  abili- 
ty. Should  S/A  be  implemented,  the  user  will 
be  aware  of  the  error,  but  unable  to  resolve  it. 
By  using  a  technique  known  as  differential 
GPS,  positional  accuracies  across  several 
kilometers  can  be  on  the  order  of  millimeters. 

User  Segment 

The  user  segment  consists  of  both  civilian 
and  military  users.  A  typical  receiver  system 
will  have  three  parts:  the  antenna,  receiver/ 
navigation  computer,  and  a  Control  Display 
Unit  (CDU) . 

The  navigation  solutions  consist  of  lati- 
tude, longitude,  altitude  and  time.  While  un- 
der 2-D  coverage,  altitude  is  unknown,  or 
assumed  to  be  constant.  Additionally,  the 
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Figure  3.  LORAN  C  time  differences  of  the  West  Coast 
chain,  {Chart  courtesy  of  Micrologic. ) 


computer  may  also  calculate  velocity  and  di- 
rection. Navigation  solutions  may  be  pro- 
duced as  often  as  once  per  second.  A  data 
block  from  a  GPS  receiver  should  also  con- 
tain a  figure  of  merit,  This  would  represent  a 
statistical  weight  of  the  errors  that  a  user  can 
determine,  (Some  errors  can't  be  determined 
by  the  user.)  It  is  a  measure  of  the  accuracy  of 
the  navigation  solution.  Navigation  data  is 
usually  available  through  a  serial  port. 

GPS  Positioning  Principles 

GPS  positioning  is  based  on  knowing  the 
distance  to  a  group  of  satellites.  GPS  satel- 
lites transmit  signals  that  tell  the  user  exactly 
where  it  is  in  its  orbit  and  the  exact  time  that 
the  signal  was  sent.  Knowing  the  time  it  took 
for  the  signal  to  arrive  provides  the  range  to 
the  satellite  because  the  speed  of  a  radio  sig- 
nal (speed  of  light,  about  300,000  km/s)  is  a 
known  constant. 

With  one  satellite,  the  user's  location  could 
be  narrowed  to  anywhere  on  a  sphere,  cen- 
tered on  the  satellite.  With  ranges  to  two 
satellites,  the  user  location  is  limited  to  a 
circle  described  by  the  two  overlapping 
spheres.  With  a  third  range,  the  location  is 
narrowed  to  one  of  two  points  where  the  three 
spheres  overlap,  One  of  the  solutions  is  prob- 
ably ridiculous,  or  gives  an  absurd  velocity, 
and  can  be  disregarded .  A  fourth  range  would 
unambiguously  describe  the  user's  location. 
The  obvious  problem  is,  'How  do  all 
parties  agree  on  time?".  The  satellites  have 
an  expensive  solution.  They  each  have  four 
atomic  clocks  that  can  be  reset  by  ground 
controllers  when  they  drift.  This  works  well 
for  the  satellite  segment,  but  is  unrealistic  for 
the  users.  User  clocks  would  have  to  be  syn- 
chronized periodically,  and  would  not  be  al- 
lowed to  drift  under  any  conditions  of  envi- 
ronment, A  radio  signal  requires  10  Ms  (ten 
millionths  of  a  second)  to  travel  about  3000 
meters.  This  puts  a  tremendous  constraint  on 
clock  accuracy  and  drift.  Fortunately  there  is 
another  way.  The  user  needs  four  pieces  of 
information:  latitude,  longitude,  altitude  and 
time.  This  is  very  much  like  a  set 
of  algebraic  equations,  four  equa- 
tions and  four  unknowns. 

Therefore,  the  remedy  is  a 
fourth  ranging  measurement.  Ge- 
ometrically the  extra  solution  pro- 
vides  a  set  of  impossible  loca- 
tions: A  user  cannot  be  in  more 
than  one  place  at  a  time.  By  ad- 
justing the  receiver  clock  in  such  a 
way  that  the  solutions  converge, 
the  timing  errors  can  be  eliminat- 
ed. The  key  is  to  remember  that 
any  timing  errors  on  the  part  of  the 
user  will  be  off  by  the  same 
amount,  no  matter  which  satellite 
is  used.  The  satellites  all  agree  on 
what  time  it  is. 

GDOP  (Geometric  Dilution  of 
Precision) 

GDOP  (pronounced  "GEE- 
DOP"),  is  an  error  that  is  known 
to  the  user,  but  cannot  be  re- 
solved. It  is  a  direct  result  of  the 
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satellite  geometry.  The  best  configuration  of 
four  satellites  (the  simplest  case)  would  be 
three  satellites  near  the  horizon,  spaced  at 
120  degrees,  and  one  near  the  zenith. 

Each  satellite  range  has  an  uncertainty, 
therefore  it  is  referred  to  as  a  pseudo-range. 
Depending  on  the  geometry  of  the  satellites 
with  respect  to  the  user,  the  uncertainty  can 
be  exacerbated.  In  Figure  1.,  two  satellites 
with  their  pseudo- ranges  overlapping,  the 
navigation  solution  must  be  within  the  over- 
lapping regions.  The  relative  positions  of  the 
satellites  determine  the  size  of  the  box,  and 
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Photo  C.  Micrologic  hand-held  LORAN  C 

therefore  the  error  attributed  to  GDOP. 

The  receiver  may  also  have  to  go  through  a 
restart  process  if  it  was  moved  (about  100 
km)  while  powered  down  or  without  satellite 
coverage.  It  may  take  longer  to  make  the  first 
navigation  solution,  but  the  user  should  not 
have  to  become  involved  in  providing  ap- 
proximate time  and  location.  Once  a  satellite 
has  been  acquired,  the  unit  can  receive  AL- 
MANAC data  for  the  the  rest  of  the  constella- 
tion from  the  single  satellite.  The  almanac 
data  includes  ephemeris  and  health  data  for 
the  rest  of  the  satellite  constellation. 

GPS  Antenna  Placement 

NAVSTAR  satellites  must  be  visible  to  the 
user;  that  is  they  must  be  in  a  line-of-sight  to 
the  antenna.  (Navigation  solutions  are  valid 
for  the  antenna  position.)  A  minimum  of 
three  satellites  are  required  for  a  2-D  solution 
and  four  are  required  for  a  3-D  solution.  (A 
2-D  solution  is  a  position  on  a  map  and  time. 
3-D  solutions  are  latitude,  longitude,  altitude 
and  time.)  The  satellite  signals  do  not  pene- 
trate dense  foliage,  buildings  or  hills.  GPS 
antennas  do  not  look  like  traditional  mobile 
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"whip"  antennas.  In  fact,  they  can  be  formed 

to  a  very  low  profile  - 

A  Brief  Description  of  Spread  Spectrum 

To  the  casual  observer,  a  radio  station  op- 
crates  on  an  assigned,  single  frequency:  for 
example,  107.9  MHz.  As  hams  know,  only 
perfect  sine  oscillators  occupy  a  single  fre- 
quency. The  commercial  FM  station  in  the 
example  actually  uses  a  set  of  frequencies— a 
bandwidth— of  about  30  kHz,  centered  on 
107.9  MHz. 

This  type  of  transmission  is  called  narrow- 
band. It  means  that  the  useftil  information  in 
the  signal  is  contained  in  a  relatively  narrow 
bandwidth.  This  is  the  way  most  radios  oper- 
ate, A  narrowband  signal  is  susceptible  to 
natural  and  man-made  noise.  They  are  also 
inherently  subject  to  deliberate  interference. 

In  1939,  techniques  were  found  to  spread  a 
signal  over  a  broad  spectrum  of  frequencies. 
The  energy  in  the  signal  is  spread  over  a 
range  of  10  to  100  times  the  bandwidth  re- 
quired for  a  narrowband  signal.  The  total 
energy  is  the  same.  This  lowers  the  signaJ-to- 
noise  ratio,  and  makes  the  transmission  invis- 
ible to  traditional  narrowband  receivers.  A 
receiver  that  complements  the  spread  spec- 
trum transmitter  can  be  built  to  recover  the 
information  in  the  signal,  even  though  the 
signal  may  have  less  energy  than  the  natural 
noise  at  that  frequency,  In  addition  to  being 
naturally  4 'stealthy/  the  spread  spectrum 
transmission  is  almost  impossible  to  deliber- 
ately jam.  Because  of  these  properties,  the 
technology  remained  a  secret  until  after 


World  War  II.  (In  fact.  Churchill  and  Roo- 
sevelt used  an  ingenious  spread  spectrum 
technique  to  communicate  throughout  the 
war. )  Spread  spectrum  technology  remained 
classified  until  publication  in  the  Journal  of 
the  IRE  by  Shannon,  in  1949. 

Spread-spectrum  technology  also  allows 
satellites  to  share  the  same  set  of  frequencies 
without  interfering  with  each  other. 

GPS  Applications  of  Spread  Spectrum 

GPS  uses  a  system  of  two  frequencies  in 
L-Band;  specifically  1575.42  MHz  (LI)  and 
1227.6  MHz  (L2).  There  arc  two  distinct 
spread  spectrum  signals  sent  by  each  satel- 
lite. Each  signal  follows  a  different  spreading 
code.  The  two  codes  are  referred  to  as  the 
C/A  and  P  code.  The  C/A  code  (Course  or 
Civilian  Acquisition),  is  transmitted  only  on 
LL  The  P-codc  (Precision  or  Privileged) 
code  is  transmitted  on  both  LI  and  L2.  Civil- 
ian use  of  GPS  is  I  imited  to  the  C/A  code.  The 
P-code  is  a  pseudo- random  code:  a  pattern 
that  repeats  every  267  days.  Military  users 
are  given  a  "key ' '  that  allows  their  receivers 
to  reconstruct  the  P-code  anywhere  along  in 
its  sequence.  In  this  instance,  the  C/A  code  is 
used  to  sync-up  with  the  more  precise  P- 
codc. 

Ionospheric  diffraction  causes  the  satellite 
signals  to  take  a  longer  and  less  predictable 
path  to  the  user,  thereby  introducing  a  timing 
error  into  the  solution.  The  use  of  two  fre- 
quencies allows  military  users  to  significant- 
ly decrease  the  error  caused  by  diffraction. 

Various  models  for  ionospheric  diffraction 


have  been  used  in  C/A  code  receivers.  This  is 
one  way  that  civilian  users  have  achieved 
near-military  accuracies.  It  is  also  possible  to 
operate  a  differential  GPS  setup  without  any 
knowledge  of  the  P-Code,  and  stilt  get  1  ppm 
accuracies,  or  better. 

LORAN-C  Description 

LORAN-C  is  a  refinement  of  a  system  that 
was  first  implemented  in  the  1950s,  Like 
GPS.  it  is  a  passive  system.  Users  are  re- 
quired to  have  receivers  only.  Time  informa- 
tion can  be  derived  from  LORAN  transmis- 
sions, but  it  is  not  intrinsic  to  the  system  data. 
Altitude  information  is  not  available  from  the 
system.  The  system  provides  a  2-D  position 
on  a  map.  Accuracies  are  somewhat  less  than 
can  be  achieved  with  GPS.  Precisions  (re- 
peatabilities),  can  be  in  the  20-60  meter 
range,  The  best  pan  is  that  LORAN  receivers 
can  be  purchased  for  as  little  as  $220. 

The  system  uses  a  chain  of  transmitters  mat 
use  a  frequency  of  100  kHz.  Virtually  all 
transmitters  use  the  same  frequency.  They 
occupy  the  same  frequency  by  a  scheme  of 
time  sharing,  That  is,  each  transmitter  broad- 
casts a  short  signal  at  a  different  time  than  the 
other  transmitters. 

LORAN  transmitters  are  arranged  in 
"chains."  Each  station  actually  consists  of  a 
chain  of  three  or  more  transmitters  separated 
by  several  hundred  kilometers,  In  each  chain 
there  is  only  one  **  Master*'  and  at  least  two 
"Secondaries/  At  the  appropriate  time  the 
Master  transmits  a  sequence  of  pulses  that 
uniquely  identifies  itself  as  a  Master.  At  a 


Figure  4.  North  American  LORAN  C  system.  Darker  shaded  area  indicates  best  coverage. 
reception.  (Chart  courtesy  of  Micrologic.) 
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precisely  timed  interval,  a  Secondary  station 
transmits  a  similar  pulse  train.  By  precisely 
comparing  the  times  of  arrival  of  the  signals, 
a  user  position  can  be  determined.  Each  chain 
can  provide  coverage  for  about  1000  miles. 

Standard  LORAN  Location 

The  LORAN-C  locating  system  is  a  hyper- 
bolic system.  Each  Master  and  Secondary 
within  a  chain  transmits  at  precisely  known 
intervals.  If  the  exact  time  is  unknown,  the 
only  known  quantity  is  the  time  delay  be- 
tween the  Master  and  Secondary.  Since  it  is 
unknown  how  much  of  the  delay  is  caused  by 
the  User-Master  distance  and  how  much  is 
contributed  by  the  User-Secondary  distance, 
only  ihe  (unsigned)  difference  in  the  two  dis- 
tances can  be  derived.  This  is  actually  an 
interesting  algebraic  diversion.  By  starting 
with  this  premise,  can  you  arrive  at  a  hyper- 
bolic solution? 

If  the  exact  time  is  known,  then  immediate 
ranges  can  be  produced  from  the  LORAN 
timing  chain.  This  method  is  useful  beyond 
the  typical  hyperbolic  range  of  1000  miles. 


LOCATOR  MANUFACTURERS 

Magellan  Systems  Corp. 
260  E.  Huntington  Dr. 
Monrovia,  CA  91016 
1-818-359-4455 
(Hand  held  GPS  systems) 

Micrologic 
9610  De  Soto 
Crtatswarth,CA91311 
1-818-998-1216 
(Hand  held  LORAN  C) 

Interphase  Technologies 
1201  Shaffer  Road,  Dept.  P 
Santa  Cruz,  CA  95060 
HQ&426-2G07 
(Low  Cost  LORAN  C) 


However,  very  stable  and  accurate  clocks  are 
required.  This  would  push  the  cost  into,  and 
perhaps  beyond,  the  range  of  a  GPS  receiver. 

The  pulse  string  is  very  carefully  shaped  to 
use  a  minimum  of  bandwidth.  The  high-end 
LORAN  receivers  use  this  to  their  advantage. 
The  signal  may  arrive  at  the  receiver  via  both 
the  ground  wave  and  sky  wave  propagation. 
The  sky  wave  is  presumably  the  delayed  signal. 
By  carefully  observing  the  start  of  the  trans- 
mission it  is  possible  to  lock  onto  the  ground 
wave  before  the  delayed  signal  arrives. 

The  LORAN  system  was  originally  intend- 
ed to  provide  coverage  for  coastal  regions 
and  ihe  Great  Lakes  area*  It  is  being  expand- 
ed to  cover  the  mid -continental  gap.  This  is 
an  area  approximately  surrounding  the 
Rocky  Mountains,  The  expansion  is  expected 
to  be  completed  in  the  early  1990s. 

The  LORAN  user  can  expect  a  position  fix 
20  to  30  times  per  minute,  The  first  fix  can 
become  available  within  a  few  seconds  after 
power-up  of  the  receiver,  to  within  several 
minutes,  depending  on  the  receiver  and  prox- 
imity to  a  transmitter  chain. 

Much  man-made  noise  exists  in  the  LO- 
RAN  frequency  range.  In  fact,  the  power 
utilities  control  remote  facilities  by  modulat- 
ing the  power  line  voltage  at  about  that  fre- 
quency. This,  and  other  noise  sources  preva- 
lent in  heavy  urban  areas  can  cause  LORAN 
positioning  to  degrade  significantly . 

Direct  measurements  of  velocity  and  direc- 
tion are  not  provided  by  LORAN,  Velocity 
and  direction  can  be  calculated  by  measuring 
at  least  two  positions  over  a  known  time  inter- 
val .  The  velocity  measurement  will  not  be  as  ac- 
curate as  the  GPS  resolution  of  about  0. 1  m/s* 

Comparisons  of  GPS  and  LORAN-C 

LORAN  and  GPS  positioning  are  degraded 


ORGANIZATIONS  OF  INTEREST 

Wild  Goose  Association 

P,Q.  Box  556 

Bedford  MA  01 730 

Attention:  John  Seukers,  Secretary 

ff  you  have  an  Interest  in  LORAN-C,  an  umbrella 

organization  is  the  Wild  Goose  Association, 

named  for  the  goose  that  unerringly  navigates  its 

way  across  North  America,  not  from  the  famed 

'"chase". 

United  States  Department  of  Transportation 

Transportation  Systems  Center 

55  Broadway 

Kendall  Square 

Cambridge  MA  021 42-1 093 

DOT:  (617)  565-8121 

TSC:<61 7)  494^000 

Contact:  Franklin  MacKenzie 

Chief,  National  Field  Office  for  LORAN  Data 

Support 

(617)494-2324 

Institute  of  Navigation 
1026  16th  Street  NW  #104 
Washington  D,C.  20036 
Publisher  of  Navigation, 

National  Marine  Electronics  Association  (MMEA 

PO.  Box  130 

Accord  MA  0201 8 

The  NMEA-0183  standard  is  a  typical  display  I/O 

for  a  LORAN  receiver.  Sometimes  this  is  the  only 

I/O  built  into  a  LORAN  receiver  manufactured  for 

marine  or  aviation  applications. 

United  Stales  Coast  Guard 
Office  of  Navigation  Safety 
(202)  267-2267 

Radio  Aids  Navigation  Branch 
(202} 267-0294 

These  branches  of  the  Federal  Government  ad- 
minister the  LORAN  system  for  the  CONUS  and 
various  international  waters  near  US  protec- 
torates. 

United  States  Government  Printing  Office 

Washington  D.C,  20402 

(202) 783-3238 

You  can  order  publications  from  this  telephone 

number.  Have  a  ViSA/MC  number  ready.  You 

must  also  have  the  Government  Printing  number 

of  the  publication. 


for  different  reasons,  but  typically  they  are 
hurt  most  in  the  urban  environment.  GPS 
systems  suffer  from  satellite  signal  loss  due  to 
shadowing.  This  is  usually  worst  in  an  envi- 
ronment of  tall,  closely  spaced  buildings,  The 
same  buildings  cause  distortions  in  LORAN  - 
C  receivers.  Both  systems  will  work  well  in  a 
rural  environment.  (Ed.  Note:  Micrologic 
has  a  booklet  available  entitled  '  'LORAN  C 
Fundamentals  * '  which  provides  an  excellent 
overview  of  the  system  complete  with  a  world- 
wide map  of  existing  stations.] 

Hybrid  GPS/LORAN  Receivers 

At  least  one  manufacturer  is  building  a 
truly  hybrid  GPS/LORAN  receiver.  The 
hybrid  design  is  more  than  simply  putting 
two  receivers  into  a  single  box.  The  hybrid 
design  takes  advantage  of  the  fact  that  GPS 
and  LORAN  systems  suffer  different  types 
of  degradation.  The  hybrids  combine  both 
outputs  into  a  ''best  fit."  At  present,  these 
are  very  expensive  (more  than  S10;000). 


Timothy  G.  Knauer  NY9F  works  as  a  Sr. 
Electrical  Engineer  for  Racotek.  You  can 
reach  him  at  12409  B imam  wood  Ct. , 
Burnsville  MN  55337. 
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the  best  boys  in  town  call: 
212-925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  TO  to  5  P.M. 

Monday  Friday  9  to  6:30  PM  Thurs*  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town, 


X 


SEE  You  June  27,  Radio  Central  (speech), 

Shore  ham  t  LL 

July  8 .  Hudson  D:v  Convention  (Hamfest) 

Greenvale,  L.L 


ONV  Safety 

betts-in  stock 


o 

icom 

IC-R71A.  751  A,  731,  229H,  fl-7000,  R1,  R72. 
R100  IC-765,  27SA/H.  3220A  475A/H.  735. 
IM01.  IC  229H.  IC725.  IC-2400A/250QA 


Technical  help  offered  upon  purchase 


KENWOOD 


FT-767GX,  FT-757GX1L  FT-747GX. 
FRG-8800T  FT-736R,  FT-1G00D, 
FT-4700RH,  FT212/712RH,  FT-470 


ANTENNAS 

A-S.  AES  Cushcraii,  Hy-GaTi 
Hurt*.  KIM  WET?  M&^ey. 
U'ban  H00U8LOX  TONNA 


VAESU 
FT-Z3H 
FT411-B1 1-911 
FTC-t9D3f1l23 
FTH-2OOa^0O8 


TS440S/AT.  R-5000,  TS-940  SfAT,  TM  231  A/ 
431  A,  TM-2570A/5GA.  TR-75TA.  Kenwood 
Service  Repair,  TM-731A,  TS-711/BHA, 
TH2G5AT,  TH225A,  TM-631A,  TM-331A, 
TS140S,  TS6B0S.  RZ-1,  TS-790A,  TS950SO, 
TB  75A,  TH26/4SAT 


A  MP  LI  Fi  EOS 
STOCKED: 

RF  Concepts 

Mirage 
TE  Systems 


MARINE  RADIOS 

JCOM  MS.  M56.  M700TY.  MS00 

AVIATION  PORTABLE  ICOM  A-20 


ICOM 

IC2/3/4SAT 

JC0^AH3^AT 


LandmobJte  HT's 
ICOM  U1fl„  H16.  V100.  U400 
MAXON,  MOTOROLA, 
VAESU  FTH^0O$T7O0e 

K>2MGAT/24AT  UNlDEX  REGENCY.  KING. 

(C-A2QflJl6     i   mahwe  icom  m  w&&  m  too 

tVlATlCItt  ICOM:  A2G  H  T    TAD 


Simplex  Autopatch  SDl-50  Will  Palcfi 
FM  Tfansceiver  To  Your  Telephone.  Graal  For 
Teteptoorie  Calls  Fft>m  Mob«*e  To  Base.  Sample 
To  Use  SDI-SO 


Panasonic 


Budwig  ANT  Products      IC-32AT 
NEL-TECH  DVK-100  Digital  Voice  Keyer 
FLUKE  77, 83, 85,  67  Multimeters 


IC-H16/U16 


MOTOROURAOtUS 
COMMERCIAL  RADIOS 


n 


Connect  Systems  (CSI) 

PRIVA  TE  PA  TCH  V,  Duplex  $200; 

CS700 

TUNERS  STOCKED: 

NYE  MBV-A  3  Killowatt  Tuner 


TH-75A 


Wanted:  HF  Radio  Technician 

VoCom/Mirage/Alinco 
Tokyo  Hy  Power/TE  SYSTEMS 
Amplifiers  &  5/8XHT  Gain 
Antennas  IN  STOCK 

G&G  ELECTRONICS  ART1 , 
Air  Disk,  SWL,  Morse  Coach 


ALINCO 

DJ-500T,  DR-110T 
DR-570T.DJ-16OT 


COMMERCIAL 

FHEQUEMCV 

A  HAM 

COUNTERS 

REPEATERS 

lMHz-1.3GHz 

STOCKED. 

WRITE  FOR 

QUOTES 

Kan  Ironies 
KAW  KPC  «. 
KPC  24Q0,  KR 
DVn"2_2 


Computer  Interfaces 
Stocked:  MFJ-1270B, 
MFJ-1274,  MFJ-1224,  AEA 

wSxMd££?So^VS  MB^0TDR0LA  AUTHORIZED  DEALER 
w/hAX,  UHbi  ^uuuuits  KACHINA  COMMUNICATIONS  DEALER 


Coverer^ft  'Coanseal  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


Professional 

Soldering 

Station 

48  Watts 

$79 


METRON 

KWHF  Mobile 

Amplifier 

Slocked 


Aj»  900  Hand  Held  Scanner  100 
eh.  Covers  27-54T  JOB- 174, 
406-512. 800-950  MHj 


JRC 

NRD-525. 
JST135 


AUTHORIZED 


Alpha  Delta 
Products 
Stocked 


AEA  144  MHz 
AEA  220  MHz 
AEA  440  MHz 

ANTENNAS 


EIMAC 

35002 

572 B,  6JS6C 

128Y7A& 

6146B 

BIRD 

Wattmeters  & 

Elements 

In  Slock 


DEALER 

OIGJTAL  FREQUENCY  COUNTERS 
OPTOELECTRONICS  model  l3OQHrA.r>l3C0MH/ 

221  OH.  0-2200  MHi 

Long-range  Wireless 
Telephone  lor  export  in  slock 


BENCHER  PADDLES 

BALUNS,  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Belden  Wire  &  Cable,  tnt'l  Wire 

OPTO  KEYERS  STOCKED 


Radios  for  Business, 
Gov't,  2- way,  etc. 
Stocked  &  serviced, 
call  for  great  prices! 


COMET  ANTENNAS 
STOCKED 


HEIL 

EQUIPMENT 
IN  STOCK 


Modid  Mentors  — 
Amateur  Radio  Course 


S^^P2^BBi^^P<__ 

■  - 

m  i 

i   •  -*  -#  -t 

■9  9  • 

Hy-Gam  TowefS 
will  be  shipped 
direct  to  you 
FREE  of 
shipping  cost 


New  TEN  TEC 
Corsair  II,  PARAGON 

OMNIV 


II  x  Towers.  Antennas. 

Mobile  Radio  mounts 

stocked,  Call 


AMERITRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP..  512  BROADWAY.  NEW  YORK  CITY.  NY  10012  (FOUR  BLOCKS  NORTH  OF  CANAL  ST.) 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  Se  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 

FOR  TOP  PRfCES 

Monday-  Friday  9AM  lo  6.30  P  M         Thursday  lo  ft  P  M. 
Saturday  &  Sunday  10  A  M    to  5  PM    (Free  Parking) 

IRT/LEX*' 'Spring  St    Station'"    Subways:  BrvTT- 
"Prince  Si  Station".  IND-,fF"  Train-Bwy  Station" 
Bus:  Broadway  #6  to  Spring  St.  Path<91h  St./6th  Ave. 
Station, 


COMMERCIAL  RADIOS 
STOCKED:  COM,  Motoro- 
la. MAXOhJ.  Standard, 
Vaesu  We  serve  munici- 
pa tities.  businesses.  Civil 
Defense,  etc  Portables, 
mobiles,  bases,  re- 
peaters.. 


ALL 
SALES 
FINAL 


We  Slock-  AEA,  ARRL,  AJinco.  Ameco.  Amentron,  Antenna  Specialists. 
Astahc,  Astron,  B&K.  B&W.  Benchef .  Bird,  Butternut.  CDE,  CES.  Cushcraft 
Daiwa,  Etmac.  Henry,  Heil,  Hustler,  Hy-Gain4  Icom,  KLM.  Kantronics,  Larsen. 
MFJ.  J.VV.  Miffer,  Mirage,  Nye.  Patomar,  RF  Products,  Saxton,  Shure 
TempOn  Ten-Tec,  TUBES,  Yaesu,  Vibroplex,  Duplexers,  Repeaters.  Scan- 
ners, Radio  Publications,  Uniden,  Kenwood.  Maxon,  RFC 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  OEAL  E  R  I NOU  f RE  S  FN V ITE  D    PHONE  IN  YOU  R  QRDE  R  &  BE  HEJ  MB  U  RSED 
COMMERCIAL  RADIO!  *tock*d  ft  a*rvlc«d  on  premise*. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Orders  Shipped  Immediately*  TELEX  12-7070 

FAX:  212-925-7001 


CIRCLE  41  OM  READER  SERVICE  CARD 


Number  9  on  your  Feedback  card 


Transmitter  Hunting  Safety 


Is  foxhunting  a  blood  sport? 


We  call  ourselves  fox  hunters,  but  we 
don't  hunt  down  cute,  furry,  unsus- 
pecting little  foxes,  Real  sport,  to  us,  de- 
mands an  even  match  between  hunter  and 
hunted.  In  other  words,  we  like  to  outwit 
PEOPLE,  Why  do  some  Chicago-area  trans- 
miner  hunters  claim  that  foxhunting  is  a 
blood  sport?  Isn't  T-huming  a  matter  of 
trekking  through  the  terrain  wirh  DF  i direc- 
tion-finding) gear  to  find  a  hidden  ham?  If  it's 
just  a  grown-up  version  of  electronic  hide- 
and-seek,  then  what  could  these  people  be 
talking  about? 

A  few  years  back,  Phil  Nowak  KA9KAF 
met  with  a  strange  accident  while  T-hunting. 
At  various  limes  in  the  past  few  years*  Phil 
and  I  have  participated  in  the  foxhunts  held  at 
8  p.m.  on  Saturday  nights  in  the  Chicago 
area.  When  we  fim  began  T-hunting,  our 
equipment  was  an  ICOM  25A  resting  on  the 
dash  of  our  old  Ford,  a  4 -element  KLM  vagi 
attached  to  the  rm>f  with  a  big  homemade 
wooden  rack,  and  a  handheld  Little  L-per  DF 
rig,  for  our  final  approach  to  the  fox. 

Haste  Makes  Stitches 

Hunters  generally  meet  at  the  starting  point 
at  least  fifteen  mi  nines  he  lore  the  hour.  On 
one  occasion,  as  usual,  we  were  running  a 
little  behind  schedule,  We  were  in  such  a 
hurry  thai  we  failed  to  tighten  down  all  of  the 
little  sirups  which  held  the  roof  rack  onto  the 
car.  A  few  minutes  later.  Phil  was  driving  in 
the  left  lane  of  the  Eisenhower  Expressway  at 
55  miles  per  hour.  Suddenly  he  saw  the 
ICOM  25  A  coming  off  the  dash  .  .  and  then, 
BLAM!  Phil  was  hit  in  the  face  by  a  flying 
radio. 

I  heard  a  loud  noise  and  saw  some  blood, 
but  it  took  us  both  a  little  while  to  figure  out 
what  had  happened.  The  antenna  and  the  roof 
rack  had  fallen  from  the  ear  roof  at  highway 
speed.  The  coax  attaching  the  antenna  to  the 
radio  had  yanked  the  radio  off  the  dash,  so 
that  it  hit  Phil  in  the  right  cheek. 

We  were  fortunate  in  many  ways:  the  radio 
did  not  hit  anyone  in  the  eye,  the  roof  rack 
landed  safely  on  the  shoulder  of  the  express- 
way *  none  of  the  car  windows  were  broken, 
and  the  rugged  little  ICOM  25 A  landed  un- 
damaged in  the  back  seal  of  the  car,  although 
the  coaxial  cable  had  broken.  The  emergency 
room  people  looked  at  Phil  a  bit  skeptically 
when  he  told  them  he  had  been  hit  by  a  flying 
radio,  then  they  billed  him  $200  for  three 
stitches. 

In  the  Dark 


wasn't  the  only  ham  to  end  up  in  a 
T-huming  mishap,  Mike  Brost  WA9FTS  is 
the  Chicago  FM  Club  foxhunt  coordinator. 
He  probably  has  as  much  foxhunting  experi- 
ence as  anyone  in  the  area.  But  on  one  occa- 
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byA!idaJatichKA9KAG 

sion.  he  fell  down  a  seventy -degree  embank- 
ment near  some  railroad  tracks,  resulting  in  a 
dislocated  finger  and  an  emergency  mom 
visit. 

Mike  says*  i  didn't  have  my  flashlight.  If 
I'd  had  my  flashlight.  1  would  have  seen  how 
steep  the  bank  was.  E  wouldn't  have  tried  to 
walk  down  the  embankment:  I  would  have 
climbed  or  slid  dowrn  carefully/' 

4x4s  Can't  Go  Everywhere 

Mike  also  found  our  that  even  a  four-wheel 
drive  truck  is  no  guarantee  against  getting 
stuck.  There  are  definitely  some  places  you 
just  can't  go!  Mike  and  his  T-hunt  partner, 
Tom  Galetka  N9CBA.  tried  to  take  a  short- 
cut through  some  very  old  railroad  tracks, 
Mike*s  4WD  got  stuck  at  a  point  w  he  re  two  of 
the  tracks  went  over  a  ditch*  All  four  wheels 
were  up  in  the  air!  Like  a  true  foxhunter, 
Mike  sent  Tom  out  of  the  truck  to  find  the  fox 
on  foot,  and  then  set  about  trying  to  free  the 
truck  with  the  help  of  several  other  T- 
hunters, 

When  the  local  police  slopped  by.  the  hams 
talked  them  out  of  calling  for  an  expensive 
low  truck,  instead,  the  T-hunters  dismantled 
an  old  walkway  made  of  railroad  lies,  using 
some  of  the  ties  to  fill  up  the  ditch,  and  using 
another  one  as  a  lever  lo  move  the  truck. 
Once  one  of  the  truck's  wheels  was  on  the 
ground.  Bill  Grossman  KA9GZL  was  able  to 
use  his  van  to  pull  Mike's  truck  out  with  a  low 
chain.  Then  they  reassembled  the  old  walk- 
way. 

This  story  has  a  happy  ending . .  .Torn  was 
the  first  to  find  the  fox  (on  foot,  of  course)! 

Navigating  Obstacles 

On  one  occasion,  when  Phil  and  1  were  the 
foxes,  we  chose  a  hiding  place  not  too  far 
from  an  expressway.  We  had  some  misgiv- 
ings about  this  because  we  knew  that  at  least 
one  hunter  had  a  habit  of  taking  shortcuts 
across  six  lanes  of  expressway  on  foot.  So, 
when  we  transmitted,  we  announced  that  we 
would  disqualify  any  foxhunters  seen  cross- 
ing the  expressway  on  foot. 

This  caused  somewhat  of  an  uproar:  "The 
fox  isn't  supposed  to  make  the  ruk  *  But  wc 
wouldn't  change  our  minds.  The  spectacle  of 
people  running  across  a  busy  expressway  car- 
rying big  antennas  woulddraw  the  wrong  sort 
of  attention  to  our  sport  from  the  public  and 
the  police,  especially  if  an  accident  were  to 
happen. 

Another  ham  in  our  group  hurt  his  knee 
when  he  landed  badly  after  jumping  over  a 
three-foot  barbed  wire  fence.  My  personal 
opinion  is  that  barbed  wire  fences  are  good 
things  to  stay  away  from.  There  was  certainK 
another  way  to  get  around  that  fence!  T-hunt* 
ing  doesn't  have  to  be  a  risky  sport,  You  are 


in  control;  you  can  definitely  win  T-hunts 
w  ithout  hav  ing  to  do  anything  you  consider  to 
be  unsafe. 

Keep  in  Mind, . , 

Here  are  some  guidelines  that  we  ourselves 
keep  in  mind  on  foxhunts: 

1 ,  A  moving  vehicle  is  no  place  for  loose  or 
improperly  secured  heavy  objects.  Install  a 
mount  for  your  ham  rig:  don't  just  set  It  on  the 
dashboard  and  hope  it  stays  put.  You  can  get 
locking  slide  mounts  that  let  you  remove  the 
rig  when  you  park  the  car, 

2,  Do  you  use  a  roof  rack?  inspect  it  to 
make  sure  it  is  COMPLETELY  secure.  If  it 
hooks  onto  roof  gutters,  are  the  roof  gutters 
coming  loose?  Did  you  tighten  all  of  the 
straps?  Be  aware  that  wind  loading  can  put 
stress  on  your  roof  rack.  The  bigger  your 
antenna  and  the  faster  you  go,  the  more  wind 
loading.  You  wouldn't  want  your  roof  rack  to 
home  in  on  someone  else's  car! 

3,  In  our  experience,  the  first  T-hunter  to 
get  in  the  vicinity  of  the  fox  is  NOT  necessari- 
ly the  first  to  find  the  fox.  So  don't  lake 
foolhardy  chances  while  driving.  ALWAYS 
stow  down  before  you  go  around  a  blind 
curve  or  over  the  crest  of  a  hill,  because  you 
donf t  know  whaf  s  on  the  other  side! 

4,  Be  careful  where  you  put  your  feet  and 
make  sure  your  footing  is  secure.  If  you  T- 
hunt  ai  night,  you  need  a  bright  flashlight  so 
thai  you  can  see  where  you're  going  as  you 
approach  the  fox  on  foot.  Pve  seen  T-hunters 
wearing  "coal-miner"  lights  on  their  hats, 
leaving  their  hands  free  to  work  the  DF  gear. 
Long  pants  (even  in  hot  weather)  and  sturdy 
shoes  protect  your  legs  and  feet  against  thorns 
and  other  scratchy  objects. 

5,  Remember,  T-hunting  is  just  a  hobby.  If 
you  keep  it  in  perspective,  it  will  be  safer  and 
a  lot  more  fun.  Things  go  wrong  when  people 
become  impatient  to  get  somewhere,  They 
cut  corners  and  do  things  they  normally 
wouldn't  do,  and  it  doesn't  always  pay  off. 
We  had  a  good  laugh  at  the  expense  of  a 
T-hunter  in  our  group.  He  arrived  at  the 
munchies  spot  dripping  wet  and  smelling 
rather  strange.  Turned  out  that  he  had  swum 
across  a  highly  polluted  canal  to  get  to  the 
fox— for  second  place. 

By  the  way ,  Mike  Brost  WA9FTS  wants  to 
hear  from  fellow  foxhunters  and  from  harm 
interested  in  foxhunting.  He  might  be  able  to 
put  you  in  touch  with  other  foxhunters  in  your 
area,  or  help  you  start  a  foxhunting  group  M 
there  isn't  one  already.  You  can  write  to 
Mike  at  5127  N.  Monterey  Drive,  Norridge 
IL  60656. 


You  may  reach  Alida  Jatich  KA9K*AG  at  the 

- 

Cagito  Corporation,  3835  West  56th  Place, 
Chicago  IL  60629. 
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ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  *  HIGH  QUALITY  •  RUGGED  •  RELIABLE 


INSIDE  VIEW  -  RS-12A 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
ixctpt  HS-3A,  RS-4A.  RS-5A. 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  *  MADE  IN  USA 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105  125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  +  0.05  volts 
(Internally  Adjustable:  11-15  VDC) 

*  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

*  Alsi  ivnltbFi  with  220  VAC  Upit  volliji 


MODEL  RS-50A 


MODEL  RS-50M 


1 


MODEL  VS-5QM 


RM  SERIES 


19"  x  5V<  RACK  MOUNT  POWER  SUPPLIES 


MODEL  RM-35M 


MODEL 
RM-12A 
RM-35A 
RM-50A 

Separate  Volt  and  Amp  Meters 

RM  12M 

RM-35M 

RM-5QM 


Continuous 
Duly  (Amps] 

9 

25 

37 

9 
25 

37 


ICS* 

|Aaps| 
12 

35 

50 

12 
35 
50 


Sizo  [IN I 

M  x  W  x  0 

5'A  X  19  X  8% 

5tt  X  19  X  12V? 
5V*  X  19  X  12Vz 

5V«  x19xfl -i 
5%  x  10  x  12'A 
5%  x  19  x  121? 


Slipping 
Wl.(m$.| 

16 

38 

50 

16 

38 
50 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

RS-4A 

RS-SA 

RS^7A 

RS^7B 

RS^IOA 

RS42A 

RS-12B 

RS-20A 

RS-35A 

RS-50A 


Clitioim 

on?  mw 

2.5 

3 

4 

5 

5 
7.5 

9 

9 

16 
25 
37 


ICS' 
I  Maps] 

3 

4 

5 

7 

7 

10 

12 

12 

20 

35 

50 


Sill  (IN| 
H  x  W  x  B 

3  X  4*  X  S1^ 
3*4  X  6^  X  9 

3',=  x  G'e  X  Tk 
33/i  X  6Vz  x  9 

4  X  Vh  x  10J/< 
4  X  IVi  x  10tt 

4V?  X  8  x  9 

4  X  Vh  x  1034 

5  x  9  X  lOte 

5  x  11  x  11 

6  x  13%  X  11 


Shippiif 

Wt.  jibs  | 
4 
5 
7 

10 
11 
13 
13 
18 
27 
46 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

Swrtchabie  volt  and  Amp  meter 

RS  12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS-50M 


C  Illinois 
Dili  (Aflps) 


16 
25 
37 


ICS' 

|*BtS| 

12 

20 
35 
50 


Sizi  |IN| 
«  x  W  X  D 

4ft  x  8  X  9 

5  X  9  X  10ft 
5  x  11  x  11 

6  X  133/i  X  11 


Siippiof 
WL  |lls  | 

13 
18 

27 
46 


VS-M  AND  VRM-M  SERIES 


MODEL  VS-35W 


RS  S  SERIES 


MODEL  RS-12S 


Separate  Volt  and  Amp  Meters  *  Output  Voltage  adjustable  from  2-15  volts  *  Current  limH  adjustable  from  1.5  amps 
to  Full  Load 

MODEL 

VS-12M 

VS-20M 
VS-35M 
VS^SOM 


VRM-35M 
VRM-50M 


Built  in  speaker 


MODEL 

RS-75 

RS-10S 

RS^12S 
RS2QS 


Clitiinii 

Qit|  |Aaps) 
@13.6VDC  ©10VOC  @5VDC 
9              5              2 

ICS' 

(taps) 

@13.8V 

12 

Sizi  |IN| 
H  >   W  x  0 

f 

4  V?  x  8x  9 

5lijpii| 
Wl.  |lbs  k 

13 

16              9              4 

20 

5  x  9  x  lO1? 

20 

25             15              7 

35 

5X11  x  11 

29 

37             22             10 

50 

6x13^x  11 

46 

er  supplies 

25              15             7 

35 

5V4X19X12V2 

38 

37             22             10 

SO 

5V4  x  19  x  121^ 

50 

Continuous 

Ditf  (taps] 

5 

icr 

Aaps 

7 

Sizi  (IN) 

HxIxD 

4  X  7Vi  X  10^ 

Slippii| 

Wl.{rlt.| 
10 

7.5 

to 

4  X  Vh  X  102< 

12 

9 

12 

A"h  X  8  X  9 

13 

16 

20 

5  X  9  X  Wh 

18 
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•ICS— Intermittent  Communication  Service  {50%  Duty  Cycle  5min.  on  5  min.  off) 


CIRCLE  16  ON  READER  SERVICE  CARD 


Number  1 0  on  your  Feedback  card 


C-64  &  1541 12-volt  Drive  Conversion 

Put  your  blown  disk  drive  to  work. 

byJohnNeeleyK6YDW 


If  you  have  a  Commodore  C-64  lying 
around  gathering  dust  because  its  power  sup- 
ply Ls  blown  and  you  don't  want  to  buy  a  new 
one,  here  is  a  solution,  With  a  few  parts,  you  can 
convert  both  the  C-64  and  1541  disk  drive  to  12 
volts  simply  and  inexpensively.  Also,  if  you  are 
interested  in  emergency  communications  as  I 
am,  this  conversion  will  satisfy  power  require- 
ments for  that  portable  packet  station  you  have 
been  wanting  to  build. 

In  a  series  of  articles  in  CTM  magazine  (Jan., 
Feb.,  and  March  1987),  Robert  Hoover 
KA6H7F  presented  a  conversion  of  the  C-64  for 
both  AC  and  DC.  His  conversion  required  quite 
a  bit  of  work,  including  rewiring,  and  adding  a 
switch  jack.  Since  I  am  just  interested  in  the 
portability  of  the  C-64,  I  modified  his  conver- 
sion to  fit  my  needs.  My  modification  only  re- 
quires desoldering  a  few  parts  and  minor  rewir- 
ing of  the  power  section. 

Taking  It  AIL  Apart 

To  convert  the  C-64,  you  must  first  disassem- 
ble it.  This  is  easy,  but  you  must  take  time  to 
ensure  that  you  don't  lose  any  parts,  such  as 
screws,  and  that  you  don't  damage  the  case  dur- 
ing reassembly. 

Place  a  towel  or  piece  of  cardboard  on  your 
work  surface,  then  put  the  C-64  keyboard  down 
on  the  pad  with  the  front  of  the  computer  to- 
wards you.  Three  Phillips  head  screws  hold  the 
case  together;  remove  the  screws  and  turn  the 
keyboard  back  upright.  Lift  the  front  of  the  key- 
board up,  and  Lift  off  the  top  section.  To  your 
left,  you  will  see  the  cable  for  the  keyboard. 
Unplug  it,  and  also  unplug  the  cable  for  the 
powcr-on  LED.  Set  the  top  section  aside  until 
reassembly. 

Once  you  have  the  top  cover  off,  you  will 
notice  either  a  metal  or  cardboard  RFI  shield.  If 
the  shield  is  metal T  you  have  one  of  the  older 
models.  The  newer  versions  use  cardboard<  Re- 


Photo  A.  K6YDW*$  arrangement  of  the  great  pair—they  do  the  job. 


move  the  five  Phillips  screws  holding  the  shield 
down.  Put  the  shield  aside. 

Now  you  can  remove  the  circuit  board  from 
the  case.  To  determine  which  version  of  the 
C-64  you  have,  look  at  Figures  i  and  2,  the  parts 
(partial)  layouts  of  the  board.  The  only  changes 
you  have  to  contend  with  are  L5  and  R 1 00,  as  the 
others  are  basically  in  the  same  locations.  To 
remove  the  bottom  RFI  shield,  desolder  the  tabs 
holding  the  shield  to  the  circuit  board,  and  set  it 
aside.  Now  you're  ready  to  do  the  conversion. 

Converting  the  C-64 

The  only  components  we  are  going  to  work 
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Figure  /,  Old  style  board.  The  RFI  shield  is  made  ofmeiaL 
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with  are  L5,  CR4,  VRI,  R37  and  R100.  Conve- 
niently, the  parts  numbers  are  etched  onto  the 
board  for  easy  identification.  Locating  CR4, 
take  a  marking  pen  and  place  a  *  'dot' '  where  the 
positive  hole  is,  then  desolder  CR4  from  the 
board.  Next,  locate  VRI ,  desolder  the  pins,  and 
remove  it-  The  l 'input**  pin  hole  is  die  one  next 
to  the  large  heat  sink,  or  to  the  right  of  the  three 
holes. 

L5  can  be  in  either  of  two  different  locations, 
depending  on  which  version  you  have.  On  the 
older  version,  desofder  the  right-hand  leg  and 
lift;  on  the  newer  version,  desolder  the  top  leg 
and  lift. 

Take  a  look  at  the  schematic  in  Figure  4.  This 
is  where  we  will  inject  a  60  Hz  clock  signal  into 
the  circuit.  Locate  the  R37  and  RI00  pads,  and 
the  resistance  wilt  be  zero,  since  they  are 
common. 

To  rewire  the  board  for  DC  conversion, 
which  requires  only  three  wires,  take  a  look 
at  Figure  5,  Input  from  PI  (power  supply) 
is  +  12V,  +5V  and  ground.  For  +12V,  take 
a  wire  from  PI  to  the  positive  {+)  pin  on  CR4 
that  you  had  previously  marked,  and  then  to 
the  pin  hole  of  the  vacant  VRI  location.  For 
+5V,  take  a  wire  from  Pi  to  the  pin  hole  of 
L5  that  you  had  raised.  Next,  run  a  wire 
for  ground  to  the  ground  bus  of  the  circuit  board . 
Drill  a  lAtf  hole  between  the  two  game 
port  sockets,  to  run  your  power  cable  through. 
Now,  set  your  board  aside  until  the  next  phase. 

60  Hz  Clock  Circuit 

A  60  Hz  clock  is  required  for  this  conversion 
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$12, 

Scanner  Sale 

Uniden  Corporation  of  America  has  pur- 
chased the  consumer  products  line  of  Re- 
gency Electronics  too.  for  $12,000,000,  To 
celebrate  this  purchase,  we're  having  our 
largest  scanner  sale  in  history!  Use  the 
coupon  in  this  ad  for  big  savings.  Hurry...  offer 
ends  September  30,  1990. 

***MQHEYSAVIHG  COUPON**  • 

Get  specie f  savings  on  the  scanners 
listed  in  this  coupon.  This  coupon  must 
he  Included  with  your  prepaid  order. 
Credit  cards*  persona!  checks  and  quan- 
tity discounts  are  excluded  from  this 
o  ffer.  O tier  valid  only  on  prepaid  o rd&rs 
maii&d  directly  to  Communications  Elec- 
tronics Inc.,  P.O.  Box  1045- Dept  UN  12, 
Ann  Arbor,  Michigan  481 06- W4  5  U.S.  A 
Coupon  expires  September  30,  1990. 
Coupon  may  not  be  used  in  conjunction 
with  any  other  offer  from  CEI.  Coupon 
may  be  photocopi&d.  Add  SI 2. 00  for 
shipping  in  the  continental  USA 

RELM  RH606B-A $419,95 

RELM  RH256B-A  $294.95 

Bearcat  800XLT-A  ...... $229.95 

Bearcat  210XLT-A  ......$164.95 

Bearcat  70XLT-A $1  39.95 

Uniden  HR2510-A $229,95 

Uniden  HR2600-A1  .....$239.95 

Uniden  PR0810E-A $16995 

Uniden  CARD-A $164.95 

Uniden  RD3XL-A $149.95 

Uniden  RD99GT-A $114.95 

•  *  **  VALUABLE  COUPON  •••• 

Bearcat?  760XLT-A 

List  price  $499,95/C£  price  S254.95/SPECIAL 
12- Band,  iQO  Channel  •  Crystal  less  •  AC/DC 

Freq 0 ency  ra nge: 29-54 J 1 B- 174, 406-51 2,  80 6-956  MHz. 
Excludes  823.9$7S-849  01 25  and  869,9 B 7$  $94.0125  MHz. 

The  Bearcat  760XLT  has  100  programmable  chan- 
nels organized  as  five  channel  banks  for  easy  use, 
and  12  bands  of  coverage  including  the  S0O  MHz, 
band,  The  Bearcat  760XLT  mounts  neatly  under 
the  dash  and  connects  directly  to  fuse  block  or 
battery.  The  unit  also  has  an  AC  adaptor,  ffipdown 
stand  and  telescopic  antenna  for  desk  top  use,  6- 
5/16"  Wx  1%Jr  Ha  7ft"  D.  Model  BC590XLT-A  is 
a  similar  version  without  the  800  MHz,  band  for 
only  $199.95.  Order  your  scanner  from  CEI  today, 

NEW!  Uniden®  Telephones 

AM470D-A  Uniden  answering  machine, $69.95 

AM464-A  Untdan  answering  machine. . , $49.95 

AM48BV-A  Uniden  answering  machine , $49  95 

AM460-A  Uniden  answering  machine $49,95 

AM480  A  Uniden  answering  machine. $69  95 

FP300-A  Uniden  feature  phone $34.95 

FP302-A  Uniden  feature  phone $4995 

FP320S-A  Uniden  feature  speakerphone     ,,.,,,..  $49,95 

FP322S-A  Uniden  feature  speakerphone $5995 

XE570*A  Uniden  cordless  phone $74.95 

XE422S-A  Uniden  cordless  speakerphone $109.95 

XE777 S-A  Uniden  cordless  speakerphone $  1 09,95 

BT1O0-A  Uniden  Trimstyle  phone $1 7,95 

KT2BO-A  uniden  Family  phone  with  91 1  feature. . .  $29.95 
FF1  50- A  Uniden  Executive  phone $39,95 

RELM®  RH256B-A 

List  price  S5B7.50/CE  price  $299.95/SPECIAL 
16  Channel  •  2S  Watt  Transceiver  a  Priority 

The  RELM  RH256B  is  a  sixteen- channel  VHF  land 
mobile  transceiver  designed  to  cover  any  frequency 
between  1 50  to  1 62  MHz.  Since  this  fadio  is 
synthesized,  no  expensive  crystals  are  needed  1o 
store  up  to  1 6  frequencies  without  batte  ry  backup. 
All  radios  come  with  CTCSS  tone  and  scanning 
capabilities.  A  monitor  and  night/ day  switch  is  also 
standard.  This  transceiver  even  has  a  priority  func- 
tion. The  RH256  makes  an  ideal  radiofor  any  police 
or  fire  department  volunteer  because  of  its  low  cost 
and  high  performance  A  60  Waff  VHF  150-162 
MHz.  version  called  the  HH606B-A  is  available 
for  $429.95.  A  U  H  F  1 5  watt,  1 6  chan nel  version  of 
this  radio  called  the  RU156B-A  is  also  available 
and  covers  450-482  MHz.  but  the  cost  is  $454.95. 


•••  Uniden  CB  Radios    ••• 

The  Uniden  fine  of  Citizens  Band  Radio  transceivers  is 
styled  to  compliment  other  mobile  audio  equipment. 
Uniden  CB  radios  are  so  reliable  that  they  have  a  two 
year  limited  warranty.  From  the  feature  packed  PRO 
810E  to  the  31 0E  handheld,  there  is  no  better  Citizens 
Band  radio  on  the  market  today. 

PR031 0E*A  Uniden  40  Gh.  Portable/ Mobile  CB , . .  $83.95 
PR0330E-A  Uniden  40  Ch.  Remote  mount  CB .   .  5  104.95 
PR05000A  Uniden  40  Channel  CB  Mobile  ......  $3895 

GRANT- A  Uniden  40  channel  SSS  C6  mobile. . . .  Si 66,95 

PC1 22-A  Uniden  40  channel  SSB  CB  mobile 511 9,95 

PRQ510XL-A  Uniden  40  channel  CB  Mobile $38.95 

PRO520XL-A  Uniden  40  channel  CB  Mobile $56.95 

PRQ530E-A  Uniden  40  channel  CB  Mobile $79.95 

PR0640E-ALf™den  40  charmelSSBCB  Mobile  . . .  $137.95 
PRO810E-A  Uniden  40  channel  SSB  CB  Base  . . .  £174,95 

*  *  it  Uniden  Radar  Detectors*  *  it 

Buy  the  finest  Uniden  radar  detectors  from  CEI  today. 

TALKER*  A2  Uniden  talking  radar  detector $  1 1 995 

RD3XL-A  Uniden  3  band  radar  detector $  1  59.95 

RD8-A  Uniden  visor  mount  radar  detector $69.95 

R DGGTL- A  Untdan"  Passport' size  radar  detector. ..  $1 14.95 

RD9XL-A  Uniden  "  micro"  size  radar  detector $1 44  95 

RD27-A  Uniden  visor  mount  radar  detector $54.95 

RD90GT1-A  Uniden  remote  mount  radar  det $109.95 

RD99GT-A  Uniden  remote  mount  radar  detect  or.  ..$119.95 
CARD-A  Uniden  credit  card  size  radar  detector  —  $  1 79.95 

Bearcat®  200XLT-A 

List  price  3509.95/CE  price  S239.95/5PECIAL 
t2-Bandt  200  Channel  •  000  MHm.  Handheld 
Search  *  Limit  e  Hold  e  Priority  •  Lockout 

Frequency  range:  29-54,  113-174,  406*512,  806-958  MHz. 
Excludes 623.9875-849.01 25  and S68.9875-894.01 25  MHz. 

The  Bearcat  200 XLT  sets  a  new  standard  for  hand- 
held scanners  in  performance  and  dependability. 
This  full  featured  unit  has  200  programmable 
channels  with  10  scanning  banks  and  12  band 
coverage,  If  you  want  a  very  similar  model  without 
the  600  MHz.  band  and  100  channels,  order  the 
BC  100XLT-A  for  only  $189.95,  Includes  antenna, 
carrying  case  with  belt  loop,  ni-cad  battery  pack, 
AC  adapter  and  earphone.  Orderyour  scanner  now. 

Bearcat®  800XLT-A 

List  price  $549.95/CEprice$239.95/SPECIAL 

12- Band,  40  Channel  *  Nverystal  scanner 

Priority  Gontroi  •  Search/ Scan  e  AC/DC 

Bands:  29-54t  118-174,  406-512,  806-912  MHz 
Excludes  823.9875-849.0125  and  868.9875-B94.Q1 Z5  MHz 

The  Un  id  en  800  XLT  receives  40  channels  in  two  banks. 

Scans  1  5  channels  per  second.  Siie9V  x  4Va"  x  1 ZW." 

If  you  do  not  need  the  BOO  MHz.  band,  a  similar  model 

called  the  BC  210XLT-A  is  available  for  S1 78,95. 

Bearcat®  1 45XL-  A 

List  price  $189,95/CEprtce$94.95/SPECIAL 
iO-Band9  16  Channel  m  No-crystal  scanner 
Priority  control  *  Weather  search  e  AC/DC 

Bands:  29-54,  136-174,  406-512  MHz. 
The  Bearcat  145XL  is  a  16  channel,  programmable 
scanner  covering  ten  frequency  bands.  The  un  it  features 
a  built-in  delay  function  that  adds  a  three  second  delay 
on  all  channels  to  prevent  missed  transmissions,  A 
mobile  version  calfed  the  BC560XLT-A  featuring  pri- 
ority, weather  search,  channel  lockout  and  more  is 
available  for  594.95,  CEI's  package  price  includes 
mobile  mounting  bracket  and  mobile  power  cord. 

President0  HR2510-A 

List  price  $499.95/CE  price  $239.95/SPECIAL 
10  Motor  Mobile  Transceiver  *  Digital  YFQ 
Full  Band  Coverage  •  All- Mode  Operation 
Backllt  liquid  crystal  display  •  Auto  Squelch 

RIT  e  Preprogrammed  10  KM*.  Channels 

Frequency  Coyerage:  28,0000  MHz  to  29.6999  MHz. 

The  President  HR2510  Mobile  10  Meter  Transceiver 
made  by  Uniden,  has  everything  you  need  for 
amateur  radio  communications.  Up  to  25  Watt  PEP 
USB/LSG  and  25  Watt  CW  mode.  Noise  Blanker. 
PA  mode.  Digital  VFO.  Built-in  S/RF/MOD/SWR 
meter.  Channel  switch  on  the  microphone,  and 
much  morel  The  H  R251 0  lets  you  operate  AM,  FM, 
USB,  LSBorCW.  The  digitally  synthesized  frequen- 
cy control  gives  you  maximum  stability  and  you 
may  choose  either  pre-programmed  1 0  KHzl.  chan- 
nel steps,  or  use  the  built-in  VFO  for  steps  down  to 
100  Hz.  There's  also  RIT  (Receiver  Incremental 
Tuning)  to  give  you  perfectly  tuned  signals.  With 
receive  scanning,  you  can  scan  50  channels  in  any 
one  of  four  band  segments  to  find  out  where  the 
action  is,  Orderyour  HR2510  from  CEI  today, 

NEW!  President®  HR2600-A 

List  price  $599.95/CE  prico  $299.95/SP€CIAL 
10  Meter  Mobile  Transceiver  •New  Features 

The  new  President  HR2600  Mobile  1 0  Meter  Trans- 
ceiver  is  similar  to  the  Uniden  H  R2S 1 0  but  now  has 
repeater  offsets  (100  KHz.)  and  CTCSS  encode. 


BC760XLT 


800  MHz, 
mobile  scanner 

SPECIAL! 


•••  Extended  Service  Contract   ••• 

If  you  purchase  a  scanner,  CB,  radar  detector  or  cordless 
phone/from  any  store  in  the  US  or  Canada  within  the  last  30 
days,  you  can  get  up  to  tour  years  of  extended  service 
contract  tram  Warrantech.  This  service  extension  plan  begins 
after  the  manufacturer's  warranty  expires.  Warrantech  will 
perform  all  necessary  labor  and  will  not  Charge  for  return 
shipping.  Extended  service  contracts  are  not  refundable  and 
apply  oniy  to  the  original  purchaser.  Warrantech  does  not 
have  an  extended  warranty  plan  for  handheld  scanners.  For 
mobile  or  base  scanners,.  CB  radios  or  radar  detectors  a  1 
year  extended  warranty  is  $19.99,  two  years  is  $39.99  and 
four  years  is  $59.99.  Order  your  sen/Fee  contract  today 

OTHER  RADIOS  AMD  ACCESSORIES 

BC55XLTA  Bearcat  10  channel  scanner  . ._ $1 14.95 

AD1O0-A  Plug  in  wall  charger  for  BC55XLT Si  4.95 

PS001  -A  Cigarette  lighter  cabfe  for  BCE5XLT $1 4,95 

VC0O1-A  Carrying  case  tor  BC55XLT.    . . , $1 4.95 

AT054-A  Replacement  antenna  for  8C55XLT $14.95 

8C70XLT-A  Bearcat  20  channel  scanner. $1  5995 

BC175XLT-A1  Bearcat  16  channel  scanner $134.95 

6C1  -A  Bearcat  Information  scanner  with  CB $1 29.95 

INF7-A  Regency  Information  Radio $10995 

INF10-A  Regency  Information  Radio $109.95 

tNF50-A  Regency  Information  Radio  $109-95 

UC102-A  Regency  VHF  2  Oh.  1  Watt  transceiver. ,.$1 14,95 

VM200XL-A  Uniden  Video  monrtoring  system $179,95 

BP205-A  Ni-Cad  batt  pack  tor  BC200/BC100XLT.     $39.95 

FBE-A  Frequency  Directory  for  Eastern  U.S. A . .  $14.95 

FBW-A  Frequency  Directory  for  Western  US.A $14.95 

R  FD1  A  M I ,  J  L.  I N,  KY,  OH .  W\  Freq  uen  cy  D i  rectory  ...  $  1 4.95 

RFD2-A  CT,  ME.  MA,  NH,  Rl,  VT  Directory ,  $14.95 

RFD3-A  DE,  DC,  MD,  NJ,  NY,  PA,  VA  WV  Dir. $14.95 

RFD4-A  ALr  AR,  FL,  GA,  LA,  MS,  NC.  PR,  SC,  TN,  VI . . ,  $1 4.95 
RFD6- A  AK,  1 D  J  A,  M  N ,  M  T,  NE  N  0,  OR.  SO,  W  A,  WY . . .  $  1 4.95 
RFDOA  CA,  NV,  UT.  AZ,  H\,  GU  Freq.  Directory. . .  S  14.95 
RFD7-ACO,  KSF  MO,  NM.  OK,  TX  Freq,  Directory  $14  95 
ASD-A  Akpiane  Scanner  Directory. , ..  — ......... $14,95 

SRF-A  Survival  Radio  Frequency  Directory $14.95 

TSG-A"Top  Secret"  Registry  of  U.S.  Govt.  Freq. . .  $14  95 

TTC-A  Tune  in  on  telephone  calls. ,,..,;, $14.95 

CBK-A  Big  CB  Handbook/ A M/FM/Freebsnd. $14.95 

TIC- A  Techniques  tor  I  nterceptir»g  Communications  . ,  .$14,95 

RRF-A  Railroad  frequency  directory $14.95 

EEC- A  Embassy  &  Espionage  Com mgnicat tons $14  95 

CIE-A  Covert  Intelligence,  Elect  Eavesdropping  .,,$14.95 

MFF*A  Midwest  Federal  Frequency  directory $1 4.95 

A60-A  Magnet  mount  mobile  scanner  antenna  ....  $34.95 

A70-A  Base  station  scanner  antenna $34.95 

U  SA  M  M- A  M  ag  mou  nt  V  H  F  ant.  w/  1  2  cable  .......  $39  95 

USAK-A  Vi"  hole  mount  VH  F  ant.  w/  1  7  cable $34.95 

Add  $4.00  shipping  tor  ail  accessories  ordered  at  the  same  time. 
Add  $12.00  shipping  per  radio  and  $4.00  per  antenna. 

BUY  WITH  CONFIDENCE 

To  get  the  temtmmt  delivery  fn»m  CEI  of  any  scanner,  send 

or  phone  your  order  directly  to  our  Scanner  Distribution 
Center,~  Michigan  residents  please  add  4%  sales  tax  or 
supply  your  tax  I.D.  number.  Written  purchase  orders  are 
accepted  from  approved  government  agencies  arid  most 
well  rated  firms  at  a  10%  surcharge  tor  net  10  billing.  All  sales 
are  subject  to  availability,  acceptance  and  verification.  On 
ai  I  cred  it  card  orders,  th  e  s  h  i  p  to  address  must  exactly  mate  h 
the  credit  card  billing  address  If  the  billing  address  is  a  P.O. 
Box  or  a  P.O.  Box  Zip*  Code.  UPS  can  not  deliver  to  that 
address.  When  this  occurs,  the  order  must  be  shipped  by 
mail  at  a  higher  cost  to  you.  To  avoid  this  extra  charge,  you 
may  mail  us  a  check  with  your  order.  Prices,  terms  and 
specifications  are  subject  to  change  without  notice.  All 
prices  are  in  U.S.  dollars.  Out  of  stock  items  will  be  placed  on 
backorder  automatically  or  equivatent  product  substituted 
unless  CEL  is  instructed  differently.  A  $5.00  additional  hand- 
ling fee  will  be  charged  for  all  orders  with  a  merchandise 
total  under$50.00.  Shipments  are  F.O.S.CEi  warehouse  in 
Ann  Arbor,  Michigan.  No  COD's.  Most  Items  listed  have  a 
m a  n uf  act  u rer' s  wa  r ra  nty  Free  copies  of  warran  1 1 as  o  r>  t  h ese 
products  are  available  by  writing  to  CEI.  Non-certified  checks 
require  clearance.  Not  respo  nsiblef  or  typogra  phi  cat  errors. 
Mall  orders  to:  Communications  Elect ronics?" 
Box  1045,  Ann  Arbor,  Michigan  4B106  U.S.A.  Add 
$12.00  per  scanner  for  U.P.S.  ground  shippfng  and 
handling  in  the  continental  U.S,A*  For  Canada, 
Puerto  Rico,  Hawaii,  Alaska,  or  APO/FPO  delivery, 
shipping  charges  are  two  times  continental  US. 
rates.  It  you  have  a  Discover,  Visa  American  Express 
or  MasterCard,  you  may  call  and  place  a  credit  card 
order  5%  surcharge  for  billing  to  American  Express. 
Order  toll-free  in  the  U.&  Dial  800-USA-SCAN. 
In  Canada,  dial  800-221-3475.  FAX  anytime,  dial 
313-971-6000,  If  you  are  outside  the  U.S.  or  in 
Michigan  dial  31 3-973-8888,  Order  from  CEI  today. 
Scanner  Distribution  Center'  and  CEI  logos  are  trade- 
marks of  Com municat ions  Etectronics  fnc. 
Sale  dates  3/1 5/90  -  9/30/90  AD  #020890- A 

Copyright©  1 990  Com  muni  cations  Electronics  Inc. 

For  credit  card  orders  call 

1-800-USA-SCAN 


TU 


COMMUNICATIONS 
ELECTRONICS  INC. 
Consumer  Products  Division 

P.O.  Box  1045  D  Ann  Arbor,  Michigan  48106-1045  U.S.A, 
For  orders  call  31 3-973-8888  or  FAX  313-971  -6000 
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Figure  2.  New  sty  fe  board.  Notice  that  L5  and Rj }00  are  positioned  differently \  V\e  RFI  shield  is  made 
of  cardboard. 
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I — UEBOIDER  AMD  RAISE  LEGS  OF 
ft'57  AfiO  filOO  AT  THIS  POfNT 
INJECT  eOHz  CLOCK  SIGNAL  HERE 


Figure  4.  This  circuit  shows  where  you  will  in- 
ject a  60  Hz  signal.  A  60  Hz  clock  is  required 
since  you  have  disabled  the  9  VAC  line  supplying 
the  original  AC  power. 

since  you  have  disabled  the  9  VAC  line  supply- 
ing the  original  AC  power.  This  60  Hz  clock 
drives  the  keyboard  interrupts  and  other  circuits 
in  the  computer.  See  Figure  3,  the  schematic  for 
a  simple  60  Hz  clock.  Parts  are  available  from 
JAM  ECO  and  others,  or  you  can  purchase  a  kit 
from  Ramsey  Electronics.  Sec  Table  L  I  pur- 
chased my  clocks  from  Ramsey  (TB-6)  for 
$5,50  each.  They're  small  enough  to  fit  inside 
the  computer. 

The  schematic  in  Figure  3,  from  Mr. 
Hoover's  article,  is  basically  the  same  as  the 
Ramsey  version.  After  the  clock  module  is  as- 
sembled, place  +  12  volts  on  the  circuit,  take  a 
frequency  counter  (at  least  seven  digits) ,  and 
attach  it  to  the  test  point  (TP).  Adjust  CI  to  read 
3.579545  MHz  on  the  counter.  This  is  all  the 
adjustment  required. 
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Figure  3.  This  60  Hz  clock  drives  the  keyboard 
interrupts  and  other  associated  circuits  within 
the  computer. 

Use  smafl  coaxial  cable  (RG-174/U)  from  the 
clock  module  to  the  pin  vacated  by  R37.  To 
complete  the  rewiring,  solder  the  +  12  volt  line 
to  the  new  +  12  volt  line  at  CR4,  and  solder  the 
ground  wire  from  the  module  to  the  ground  bus 
on  the  computer.  To  mount  the  clock  module  to 

the  board,  take  a  piece  of 
*  'double-sided  foam  tape*' 
and  place  the  module  be- 
hind the  two  serial  ports, 
next  to  the  video  modula- 
tor. This  phase  completed, 
It's  time  to  reassemble  the 
computer. 
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Figure  5.  Rewiring  the  C-64  for  DC  conversion  requires  only  three 
wires. 
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Reinstallation 
of  the  Board 

To  reinstall  the  lower 
RFI  shield,  use  a  soldering 
iron  to  re-flow  the  solder 
tabs  where  they're  at- 
tached to  the  computer 
board.  To  reinstall  the  up- 
per RFI  shield,  reverse  the 
disassembling  process.  If 
you  have  any  problem 
with  the  new  clock  mod- 
ule, you  can  cut  the  upper 
shield  to  fit. 

Take  the  bottom  half  of 
the  computer  and  place  the 
circuit  board  back  in,  us- 
ing the  Phillips  screws 
previously  removed, 
Reattach  the  keyboard  ca- 
ble/plug into  the  socket 
and  replace  the  keyboard 
top  onto  the  bottom  section 

using  the  three  Phillips  screws.  This  completes 

the  reassembly  of  the  computer. 


Figure  6.  The  modified  C-64  requires  both  -+- 12  and  +5  volts.  Tfiis  simple  power  supply  works  for 
both  the  C-64  and  the  154!  disk  drive, 
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The  Power  Supply 

The  now  modified  C^64  requires  both  +12 
and  +5  volts.  Figure  6  shows  a  simple  power 
supply  for  both  the  C-64  and  the  154!  disk  drive. 
It  also  gives  an  output  for  your  TNC.  The  C-64 
requires  approximately  1.3  amps  at  5  volts,  so 
you  need  a  5-volt,  3-amp  regulator  (LM323K). 
You  can  also  use  a  LM309K  or  78Q5Kt  but  they 
tend  to  gel  somewhat  warm,  as  they  are  rated  at 
L5  amps  maximum,  Be  sure  to  heat-sink  this 
device  with  at  least  12  square  inches  of  heat-sink 
material. 

Input  to  the  power  supply  is  from  a  DC 
source,  which  can  be  from  12  to  13.8  VDC,  The 
circuit  is  very  basic,  so  I  won't  go  into  great 
detail  here  as  to  its  workings.  Since  different 
people  prefer  different  plugs,  I  will  leave  that  up 
to  you.  For  the  multi-voltage  plug  to  the  comput- 
er, I  used  a  4-pin  Molcx  plug/connector;  for  the 


Choice  Selection. 


New  you  can  haue  it  all!  Tike  all  the  qualities  you've  come  to  depend  on  in 
our  programmable  CTCSS  tone  equipment:  Astonishing  Accuracy  Instant 
Programming,  Unequated  Reliability;  and  add  full  spectrum  tone  wersaiilih; 
multi-tone  capability  without  diodes,  a  repit^ammable  memory. . .  Its  our  new 
harvest  of  CTCSS  tone  equipment 

The  choice  is  yours!  If  standaid  CTCSS  EIA  tones  do  not 
suit  jour  taste,  select  any  32  tones  of  your  liking  from  15.0Hz  to 
255.0Hz.  And  if  you  change  your  mind,  no  problem;  the  mem- 
ory can  be  changed  in  your  shop  with  our  HHP-1  programmer; 
or  at  our  factory'  for  free.  Your  working  tone  is  accessed  by  a 
simple  DIP  switch,  so  therek  no  fussing  with  counters  or  other 
test  equipment 

Call  today  toll-free  and  find  out  more  about  this  fresh  new  flexi- 
bility in  tone  signalling,  and  don't  forget  to  ask  about  multi-tone 
switching  without  cumbersome  diode  networks  or  binary  switches 

te  all  brought  to  market  by  the  people  who  introduce  the  fresh- 
est ideas  in  tone  signalling,  and  of  course  our  customary  same  day 

shipping  and  one  year  warranty  appk 


TS-32P  CTCSS  ENCODER-DECODER  Based  on  the  time  proven 
TS-32,  the  industry  standard  for  over  a  decade  TheTS-32Pgrvesyou 
the  added  versatility  ofacustora  changeable  memory  base  A  km1  price 
of  $57.95  makes  it  an  even  sweeter  deal 

SS-32P  ENCODER    Based  on  the  equally  popular 
SS-32  encoder  Available  for  CTCSS,  or  audible  burst 
tones  up  to  6550.0Hz.  Price  ts  $28,95. 

SS-32SMP  SLB-MINIATURE  ENCODER    Our 

smallest  encoder  for  handheld  applications.  Now  you 
can  satisfy  that  customer  that  needs  to  access  multi- 
ple repeater  sites  with  a  radio  that  has  precious  little 
space  inside.  At  $27.95,  the  price  is  small  toa 


HHP-I  HANDHELD  PROGRAMMER    Fbr 

programming  the  32  memory  locations  in  any  of 

our  new  programmable  products,  including  our 

SD-1000  Two-Tone  Sequential  decoder  The 

HHP-1  is  battery  operated  for  field  use,  and 

will  program  ANY  32  tones  from  15.0  to 

6550.0Hz  in  JHz.  increments.  Price  is 

$199.95. 


COMMUNICATIONS  SPECIALISTS,  INC. 

426  West  Tift  Avenue  •  Orange,  CA  9266S4296 
Local  (714)  998.3021  •  FAX  (714)  974-3420  •  Entire  U.S.A.  1-800-854-0547 
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Figure  7,  1541  circuit  hoard  layout  (partial),  You  'it  remove  C16t  CI  7,  CR1 \  CR3t  the  781 2K,  and  the 
AC  power  socket.  You  '11  keep  the  7805 K,  fuse  holder,  and  power  switch. 


154 1  disk  drive,  an  RCA  plug;  and  for  the  TNC, 
1  used  a  23n\m  coaxial  plug. 

1541  Disk  Drive  Conversion 

Since  my  plans  called  for  12~vok  operations 
only,  I  decided  to  do  away  with  the  AC  supply 
components,  which  included  the  heavy  power 
transformer,  Just  removing  the  power  trans- 
former lessens  the  weight  by  about  5  pounds, 
which  is  what  you  want  if  the  complete  system  is 
to  be  portable.  This  conversion  requires  some 
de soldering  and  parts  removal,  along  with  some 
power  circuit  rewiring,  a  simple  task  which 
takes  onJy  a  few  hours. 

Firs l ,  remove  the  top  cover.  Use  the  same  pad 
you  used  for  the  C-64  modification.  Turn  the 
drive  over  and  remove  the  four  Phillips  screws, 
one  on  each  corner.  Remove  the  top  cover  and 
lay  it  aside  until  you  Ve  finished. 

With  the  top  cover  off  and  the  front  of  the 
drive  to  your  left,  take  a  look  at  the  circuit  board 
layout.  Figure  7  shows  the  parts  you'll  work 
with.  You  need  to  remove  C16,  CI 7,  CR1, 
CR3,  7812K,  and  the  AC  power  socket.  You 
will  keep  the  7805K,  fuse  holder,  and  power 
switch. 

Remove  the  two  screws  on  the  left  side  of  the 
chassis,  and  lift  off  the  metal  shield,  With  the 
shield  removed,  you  can  see  the  six  connectors 
on  the  board,  five  along  with  the  left-hand  side 
and  die  power  connector  PI  on  the  right.  Take  a 
marking  pen  and  mark  each  one  with  a  number, 
as  shown  in  Figure  7.  The  power  connector  (PI ) 
doesn't  require  a  number. 

Remove  the  connectors  and  lay  them  out  of  the 
way.  Take  a  Phillips  screwdriver  and  remove 
the  seven  screws  thai  hold  the  circuit  board  to  the 
metal  mounting  chassis.  (Don't  forget  the  two 
screws  on  the  right  Hide,  where  the  heat  sink  is 
attached. )  Carefully  lift  off  the  circuit  board  and 
set  the  bottom  section  of  the  drive  to  the  side,  as 
we  will  get  to  it  shortly. 

Now  that  the  circuit  board  has  been  removed 
from  the  chassis,  we  want  to  de  solder  and  re- 
move C 16,  CI 7,  CR I ,  CR3  and  the  78 12K,  Do 
this  now,  making  sure  you  have  cleaned  out  the 
pin  holes  left  behind  in  desotdering.  Once  the 
7812K  has  been  removed,  replace  the  two 
mounting  screws  back  onto  the  heat  sink,  then 
place  a  wire  jumper  between  the  two  pinholes 
(see  Figure  8), 
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On  the  right-hand  side  of  each  bridge  rectifier, 
CR1  and  CR3,  you  will  notice  a  plus  (-h)  sign. 
Place  a  short  wire  jumper  between  the  plus  (  +  ) 
pin  and  the  next  pin  to  the  left.  The  modification 
to  the  circuit  board  is  now  complete. 

The  next  phase  of  the  modification  is  to  re- 
move the  AC  power  socket  and  replace  it  with  an 
RCA  socket.  First  you  have  to  remove  the  disk 
drive  from  the  lower  section  of  the  cover.  Look 
along  each  edge  and  you  will  see  three  screws 
per  side.  Remove  these  screws  and  lift  the  drive 
out  from  the  bottom  cover.  The  AC  socket  is 
held  in  by  two  small  screws.  Remove  them  and 
cut  die  leads  on  the  socket  from  the  transformer 
and  fuse  block. 

Four  leads  go  from  the  transformer  to  the 
circuit  board,  or  PI  connector.  My  wires  were 
blue  and  orange.  Cut  off  the  four  leads  at  about 
3"  from  the  connector  (PI). 

Turn  the  heavy  power  transformer  on  its  side, 
and  with  a  large  Phillips  screwdriver  remove  the 
four  bolts  holding  it  to  the  metal  frame.  In  the 
space  left  after  the  removal  of  the  power  socket, 
get  a  small  piece  of  aluminum  and  cut  it  to  fit. 
Drill  a  lA "  hole  in  the  center  for  the  RCA  jack, 
and  two  holes  for  mounting  the  new  bracket  to 
the  chassis. 


To  wire  up  the  new  power  jack,  fuse  block, 
and  switch,  refer  to  Figure  8.  On  connector  PI, 
only  two  of  die  wires  are  required,  which  means 
that  two  of  the  wires  can  be  cut  off  flush  with  the 
connector.  Leave  pins  1  and  3  long,  and  make  a 
*  T"  splice  with  one  leg  going  to  the  switch.  Be 
sure  to  insulate  the  splice  with  heat-shrink  tub- 
ing. This  completes  this  phase  of  the  modifi- 
cation. 

NowT  reinstall  the  disk  drive  into  the  lower 
cover  using  the  six  screws  you  removed  earlier, 
then  reinstall  the  circuit  board  onto  the  disk 
drive  frame  using  the  seven  screws,  After  you 
have  the  circuit  board  mounted,  go  ahead  and 
reconnect  the  six  plugs.  Check  your  wiring  as 
you  reinstall  the  circuit  board  and  compare  it 
with  Figure  8. 

Testing  the  1541 

Once  you  have  convinced  yourself  that  you 
have  it  wired  up  correctly,  plug  a  cable  (that 
goes  to  + 12  volts)  into  the  RCA  jack  on  the  rear 
of  the  drive.  Turn  on  the  power  switch.  If  you 
hear  loud  noises,  smoke,  head  chatter  or  see  an 
LED  blinking  RED  on  the  front  of  the  drive,  you 
have  wired  the  circuit  up  incorrectly  (i.e.,  the 
+ 12  volt  lead  to  the  +5  volt  bus). 

If  everything  checks  ouL  turn  the  power  off 
and  plug  in  the  serial  cable  from  the  C-64  to  the 
drive.  Turn  on  the  C-64,  then  turn  on  the  drive. 
Insert  the  1 54 1  test  disk  that  came  with  the  drive 
into  the  drive  slot  and  do  some  diagnostic  test- 
ing, along  with  formatting  some  disks  and  doing 
read/ write  sequences.  If  everything  checks  out 
OK,  it's  time  to  reinstall  the  metal  shield  and  top 
cover.  YouVe  finished  the  project! 

A  Great  Pair 

Tve  made  three  conversions  to  both  the  C-64 
and  1541  using  the  modifications  in  this  article, 
and  as  yet  1  have  not  had  one  problem.  The 
conversion  is  simple  and  straightforward,  and 
also  cheap  to  do.  Total  cost  of  parts  for  both  the 
C-64  and  1 54  ]  conversion  is  no  more  than  $15. 

The  C-64  and  1541  make  a  great  pair  for 
portable  packet,  even  though  they  don't  have  the 
extras  of  the  more  expensive  portable  comput- 
ers. They  do  the  job,  and  they  are  available  at  a 
reasonable  price, 


Contact  John  fr  Neeley  K6YDW  at  P.O.  Box 
6672,  Tahoe  City  CA  95730. 
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Figure  8.  Time  m  wire  up  the  new  power  jack,  fiise  block,  and  switch  of  the  1541  disk  drive. 
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The  Fine  Print:  Take  an  incredible  1  c  off  any  disc.  Buy  lOO  discs,  save  a  buck! 
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D  Electric  Seventies 
These  twelve  hits  include 
Manfred  Mann's  Earth  Band; 
"Blinded  by  The  Light"; 
Mountain:  "Mississippi 
Queen";  Santana;  "Black 
Magic  Woman";  and  Focus: 
"Hocus  Pocus". 
AAD  39m  8£        JGI3302$15 

HThe  Henry  Kaiser  Sand: 
Heart's  Desire 
Avante-garde  hero  Kaiser 

and  his  dance  band  present 

way  out  variations  on  classic 

songs  by  Grateful  Dead, 

Captain  Beef  heart,  Jimi 

Hendrix,  Meil  Young  and 

Stockhausen. 

DDD  78m  90  RKL19$15 


1. 1  Rock  in1  Sixties 

Twelve  great  rockin'  hits  of  the 

decade  including  Three  Dog 

Night;  "Eirs  Coming";  Blood, 

Sweat  and  Tears:  "Spinning 

Wheel"- Joe  Cocker:  "Feeling 

Alright." 

AAD  37m  88         JCI3101$15 

□  Junior  Wells: 
Hoodoo  Man  Blues 
Hoodoo  Man  Blues  was  the 
first  album  to  present  a  working 
electric,  urban  Chicago  blues 
band.  Inducted  into  the  W.C, 
Handy  Hail  of  Fame  and  cho- 
sen by  Living  Blues  readers  as 
a  top  1 0  Desert  Island  Blues 
Recording, 
ADD  46m  90       DMK612$15 


JAZZ 


□Frank  Foster:  Joy  Spring 
Frank  Foster  grew  up  as  a 
disciple  of  Lester  Young, 
then  spent  1 1  years  in  Count 
Basic's  orchestra  where  he 
earned  the  reputation  of  being 
an  inventive  saxophonist  and 
one  of  the  most  pertinent  and 
efficient  arrangers.  On  this 
disc  you  can  hear  some  Foster 
originals  for  yourself! 
AAD  65m  '88      AMP4006  $1  5 


CLASSICAL 
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I    Artfully  Beatles,  Vol.  1 
Our  Artfuf  Balance  artists  pay 
tribute  to  The  Fab  Four  with 
their  own  interpretations  of 
Beatle's  music,  blending 
shades  of  new  ag&,  jazz  and 
contemporary  styles. 
AAD52m'86       JCI7210$15 

I J  The  Mike  Clark  Sextet: 

Give  the  Drummer  Some 

"At  any  given  moment, 

the  entire  history  of  American 

drumming  is  present  in  Mike 

Clark's  sensitive,  virtuostic 

figurations  ..." 

— Modern  Drummer 

AAD  65 m  89  STA22  SI  5 


□  The  Kicks  Band: 
The  Kicks  Band 
Experience  the  fun  and  power 
of  this  driving,  high  energy  big 
jazz  band.  A  sonic  masterpiece 
of  contemporary  big  band. 
"Ideal  engineering ,  . . 
a  resounding  success. . . " 
— CD  Review 
DDD42m'a9MON1 07390  S18 


□John  Knowles  Paine: 
St  Peter 

Pro  Arte  Chamber  Orchestra; 
Back  Bay  Chora  to;  Gunther 
Schuller,  conductor  After  115 
years  of  inexplicable  oblivion, 
American  composer  Paine' s 
oratorio  St.  Peferis  realized 
on  this  two  disc  set,  in  all  its 
magnificence. 
ODD  125m  (dbl)169 

GMR2Q27$30 

□  Four  Trios  for  Flute,  Violin, 
and  Cello 

A. 8.  Duchemin,  flute;  Andor 
Toth,  violin;  Andor Totht  Jr., 
eel  to.  The  four  trios  were  com- 
posed by  J,  Haydn,  Beethoven, 
Stamitz,  and  Oevienne. 
ADD  53m  89     AMP2002  $15 
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I  I  Maria  Cartas:  La  Voce 
Selections  from  historic  record- 
ings of  Lucie  €ti  Lammermoor, 
La  Travlata,  Norma,  Semi- 
ramis,  Un  Bat  Masque.  La 
Somnambulet  La  Force  du 
Destin,  Anna  Boi&nst. 
AAD  63m  '88     AMP&002  $1 2 

□John  O' Conor:  Mozart 
Piano  Concertos  Nos.  21 
and  27 

Sir  Charles  Mackerras, 
Scottish  Chamber  Orchestra 
This  recording  presents  an 
electrifying  first  collaboration 
beiween  two  great  artists  and 
scholar-musicians:  Charles 
Mackerras  and  John  O'Conor 
DDD50mp9O    TLCB0219$18 


NEW  AGE 


David  Marshok: 
A  Path  to  Remember 
"Greensleeve  Variations/' 
'Heavenly  Bells/"  "Wind 
Theme,"  Dying  Star,"  and  six 
other  titles  are  performed  on 
piano,  harp,  belis,  flute,  choirs, 
and  special  effects. 
DDD  43m  89  PTH90022$T5 

□  Una  Ramos: 

La  Princesse  de  la  Mer 

Una  Ramos,  kenas,  anteras, 

voice,  percussion 

Tradition  and  ctassicism. 

Through  his  reed,  Una  Ramos 

shapes  the  primal  breath  of  the 

universe. 

DDD  69m  B9     AMP 5003  $15 


WORLD 


□Gerald  Jay  Markoe: 
Music  from  the  Pleiades 
Markoe  uses  an  orchestra  of 
1 2  synthesizers  for  this  disc. 
"Extraordinary!.  .   There  is 
a  majestic,  ethereal  quality 
to  this  wonderful  album." 
— Connecting  Link 
A  must  for  any  quality  con- 
scious col lector  of  New  Age. 
DDD  45m  '89         ARM01  $1  S 


DPushkar:  Ding 
This  best-selling  album 
features  guitar,  flutes,  pan 
pipes,  pennywhistle,  bou^ouki, 
dokodang,  and  synthesizer. 
The  lightness  or  this  music  is 
reminiscent  of  an  elfin  dance 
In  a  sunlit  forest. 
AAD  42m  '97     CHV0016$18 


Music  of  Bali 
Gamelan  Semar  Pegulingan 
from  the  village  of  Ketewei 
A  highly  rated,  "must  have" 
disc  that  carries  the  listener 
into  the  realms  of  the  mystical 
and  the  transcendental!  Some 
of  the  most  beautiful  and 
entrancing  sounds  on  earth. 
CD  Review  1 0/9  Apr.  90 
ADD  60m  '90     LYC740B  $18 

i    Dominig  Bouchaud: 

Celtic  Harp 

This  ancient  diatonic  harp 

has  revived  in  popularity 

worldwide.  Maestro  Dominig 

Bouchaud  plays  18th  and 

20lh  century  songs  and  dances 

of  Brittany  and  Ireland,  plus  his 

own  composition, 

"Discorde.1' 

DDDSGm'e?  KEL03S15 


Jimmy  Sturr: 
All  in  My  Love  for  You 
The  nation's  no,  1  polka  band 
and  four  time  Grammy  winner 
is  presently  at  the  top  of  the 
charts  in  the  polka  field.  The 
Jordanaires  of  Elvis  fame  sing 
on  this  disc  with  the  Jimmy 
Sturr  Band. 
AAD  33m  '  89        SR  R570  $  1  5 

Jean  Baron  and  Christian 
Anneix;  Breton  Dances 

The  bombarde,  a  double  reed 
wind  instrument,  and  the 
biniou-koz,  an  ancient  bagpipe, 
provide  the  authentic  tunes  for 
Breton  folk  dances. 
DDD45nT8S  K£L07$15 


VARIETY 


□John  Sbarra:  All  My  Best 
The  luxury  you've  heard  on 
easy  listening  radio  stations 
but  couldn't  buy  till  now! 
Gorgeous  custom  string 
sounds  of  world  renowned 
Frank  Barber,  Syd  Dale,  John 
Fox  and  Norrie  Paramor  play- 
ing the  sumptuous  composi- 
tions of  John  Sbarra. 
ADD  69m  90        DUR001$12 


NEGBO  GOSPEL  HAPPENING 


TllE  VMMlIlM 
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□  Negro  Gospel  Happening 
This  disc  features  The  Re- 
minders, a  jazz/pop  vocal  quar- 
tet; Les  Petits  Chanteurs  de 
Laval,  a  boys'  and  men's  choir 
with  Gregory  Charles,  chorus- 
master;  ClauOelCallender. 
baritone/bass;  and  Michelle 
Sweeney  and  The  Good  News 
Singers. 
ADD63mk69     AMP4015$15 

i  I  The  Circus  is  Coming 
The  aid-fashioned  calliope 
with  its  steam-run  whistles 
heralded  the  circus  parade 
in  the  late  1 9th  century.  This 
calliope  plays  30  hits  and 
medleys,  including  "Dixie," 
and"Nola ." 
DDD  67m  "90  KLV11020$18 
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Thunderstorm 
This  is  the  best  thunderstorm 
CD  on  the  market  today. 
Recorded  on  the  majestic 
Big  Sur  coastline  \w  California 
Don't  forget  your  umbrella 
.  ,    you  might  need  it, 
AAD  70m  "B9  NTR03S15 
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CALL  NOW! 

1-800-CD  GUILT 

Now  you  can  call  MN/H  to 
preview  new  releases. 

Call  1-9 00- CD  GUILT 

$1.99  (list  minute,  99c  additional  minutes 
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A  Return  to  Kit  Building 

A  first  step  in  helping  American  students  rediscover  ham  radio. 


by  Dan  F.  Onley  K4ZRA 


We've  got  to  put  the  FUN  back  into  ham 
radio,  Individual  kids,  and  class- 
rooms full  of  them,  need  to  become  involved 
with  hands-on  electronics  learning  and  build- 
ing. 

Kit  building  used  to  be  basic  to  the  learning 
and  the  fun  of  amateur  radio.  Given  the  medi- 
an age  today  of  U.S.  amateurs,  it*s  fair  to  say 
that  too  many  of  us  remember  all  those  kits 
from  Knight,  Johnson,  WRL,  Olson,  Eico, 
Ameco  and  others,  the  hundreds  of  Heath 
ham  kits  in  all  price  ranges,  and  the  many  kits 
from  the  earlier  years  of  Radio  Shack *s  histo- 
ry. We  LEARNED  from  building  those  kits, 
whether  it  was  our  first  regenerative  receiv- 
er* that  $30-50  Novice  transmitter,  or  our 
first  pieee  of  test  equipment  or  station  conve- 
nience. 

Today's  amateur  kit  situation  is  drastically 
different.  The  Heath  lineup  is  high  in  quality 
but  lean  in  variety.  Most  other  kit  sources  are 
part  of  that  entrepreneurial  infrastructure  that 
many  see  as  the  main  hope  for  a  resurgence  of 
the  U.S.  electronics  industry.  Typically,  kit 
designs  are  quite  good*  but  documentation  is 
often  little  more  than  some  simple  notes  or 
photocopies  of  magazine  articles.  And  the 
rising  cost  of  specialized  components  suitable 
for  ham  designs  makes  it  difficult  for  vendors 
to  make  these  kits  real  bargains. 

Rather  than  philosophize  on  the  reasons  for 
the  demise  of  U.S.  amateur  radio  kit  build- 
ing, Fd  like  to  tell  you  more  about  a  well 
established  U.S.  domestic  electronics  manu- 
facturer who  is  serious  about  making  a  differ- 
ence in  the  amateur  radio,  hobby,  and  school 
club  kit  building  scene. 

Ramsey  Electronics,  Inc.,  of  greater 
Rochester,  New  York,  a  regular  75  advertis- 
er and  frequent  hamfest  exhibitor,  has  grown 
to  be  a  major  international  contender  in  pro- 
fessional VHF  service  equipment,  Their  fast- 
selling  COM-3  Service  Monitor  graced  Z?'s 
front  cover  in  August  1989. 

Too  often,  a  company  that  hits  the  big  time 
will  drop  amateur  or  hobby  products  in  order 
to  maximize  the  profitability  of  new  ventures 
and  markets.  The  boom  and  bust  cycles  of 
CB  and  satellite  TV  took  their  toll  of  yes- 
teryear's big  names  in  ham  products.  Not  so 
at  Ramsey  Electronics.  The  ham  community 
is  fortunate  that  the  CEO  at  Ramsey  happens 
to  be  Mr.  John  Ramsey  himself,  N2HWA/ 
VP5JR. 

For  1990  Ramsey  Electronics  has  com- 
mitted to  completely  revamping  its  line  of 
inexpensive  kits  for  hams,  students  and  hob- 
byists, including  complete  step-by-step  as- 


sembly manuals  with  well  printed  X-ray 
views  of  PC  board  layouts  and  detailed  sug- 
gestions for  enjoying— and  even  adapting— 
each  kit.  Whenever  feasible,  the  assembly 
instructions  follow  the  new  Ramsey  kit 
LEARN  AS  YOU  BUILD  construction  phi- 
losophy. For  example,  the  parts  installation 
sequence  for  simple  receivers  begins  at  the 
antenna  connector  and  follows  the  signal  path 
of  the  schematic  diagram  through  each  stage 
to  the  audio  output.  Transmitter  projects 
make  sure  you  have  the  oscillator  tested  and 
running  before  proceeding  to  the  buffer  and 
further  circuitry.  And  so  on. 

You  have  a  right  to  know  of  my  vested 
interest  in  all  this— I  am  the  author,  and  my 
company  is  the  publisher,  of  all  the  new  Ram- 
sey kit  documentation.  We  work  to  ensure 
that  every  single  manual  is  written  to  help 
newcomers  without  needlessly  offending  the 
intelligence  of  experienced  amateurs.  I  have 
had  to  build,  test,  use,  and  fully  understand 
each  kit  several  times  in  order  to  design  each 
manual  to  be  as  helpful  as  possible.  More- 
over, a  detailed  proofreading  protocol  has 
been  set  up  between  Ramsey  Electronics  and 
my  publishing  company.  Therefore,  I  believe 
you  can  look  forward  to  building  Ramsey  kits 
of  all  kinds  with  full  confidence  that  you're 
getting  a  good  deal,  that  it  will  WORK,  and 
mat  you'll  learn  something  from  the  experi- 
ence. 

Reviewing  Some  Reviews 

In  the  context  of  these  new  developments, 
recent  reviews  and  articles  in  73  on  Ramsey 
products  deserve  a  brief  N review M  them- 
selves. 

The  SR-1  AM  shortwave  receiver  review 
by  WA8PYH  in  the  August  1989  issue  in- 
cluded a  suggestion  that  the  SR- 1  could  bene- 
fit from  an  LM386  audio  stage,  rather  than 
the  LM358  used  in  the  version  built  by  the 
reviewer.  The  current  SR-1  indeed  uses  the 
LM386. 

In  December  1989  WB0E  wrote  that  it 
would  be  nice  if  the  QRP-40  transmitter  were 
supplied  with  a  7,040  MHz  crystal  for  the 
international  QRP  calling  frequency,  instead 
of  the  7,150  MHz  crystal  that  came  with  his 
kit.  In  fact,  all  Ramsey  VXO  transmitter 
crystals  had  already  been  changed  to  recom- 
mended QRP  frequencies  two  months  before 
the  article  appeared. 

This  shows  that  Ramsey  responds  to  rea- 
sonable improvement  suggestions.  And  that 
certainly  has  been  my  own  experience  in 
preparing  the  new  manuals.  When  I  found 


myself  agreeing  with  WA8PYH  that  a  BFO 
would  make  the  SR-l  superhet  a  more 
interesting  and  useful  receiver,  Ramsey 
FAXed  me  the  approval  for  a  BFO  in  future 
kits,  and  the  approval  to  make  modification 
information  and  parts  kits  available  to  present 
owners. 

In  March  1990  N8KDD  offered  an  article 
on  modifying  the  HR-4  Direct  Conversion  40 
meter  receiver.  While  the  article  was  some- 
what  mistaken  in  its  premise  that  some  fix  is 
needed  for  comfortable  40  meter  operation, 
the  author's  general  suggestions  on  varactor 
tuning  demonstrate  how  easy  and  inexpen- 
sive it  is  to  use  a  basic  Ramsey  PC  board  kit  as 
a  foundation  for  a  fascinating  variety  of  cus- 
tomized homebrew  projects.  N8KDD  also 
wrote  a  helpful  article  for  December  1989  on 
building  an  economical  40  watt  HT-to-mo- 
bile  conversion  for  2  meters,  designed 
around  Ramsey's  $27,50  PA- 1  amplifier  kit. 

WB0E*s  review  of  a  Ramsey  QRP  trans- 
mitter happily  told  of  a  confirmed  QSO  with  a 
nearby  western  state.  I'm  happier  yet  to  tell 
you  of  DOZENS  of  DX  QSOs  I've  made  with 
the  QRP-30  (new)  and  QRP-20  transmitters, 
using  dipoles  discretely  hung  in  the  balcony 
of  our  condounit!  If  you've  been  intrigued  by 
Mike  Brycc's  regular  QRP  column  in  73,  I 
think  you  Ml  find  Ramsey  transmitters  and 
direct  conversion  receivers  to  be  convenient 
and  fun  building  blocks  for  setting  up  eco- 
nomical QRP  stations.  The  spacious  circuit 
boards  give  you  room  for  modifications  and 
improvements. 

Kit  Building:  Bringing  Back  the  Skills  of 
Ham  Radio 

Ramsey  wants  you  to  be  happy  with  their 
kit  products.  That's  why  they  contracted  with 
us  to  provide  the  best  instruction  books  possi- 
ble for  inexpensive  kits.  They  w^int  you  to  be 
happy  with  past  kits,  too,  which  is  why 
they've  always  had  a  cheerful  money -back 
guarantee  on  their  products. 

What  they  DON'T  want  is  to  sell  you  facto- 
ry service  on  a  $5-35  kit!  That's  why  both  the 
old  instruction  sheets  and  the  new  manuals 
nag  the  builder  relentlessly  about  making 
good  solder  joints.  Ramsey  and  other  equip- 
ment makers  sing  in  unison  that  over  95%  of 
all  factory  service  involves  correcting  bad 
solder  joints  in  kits  or  customer-modified 
gear.  The  25  years  on  my  Extra  ticket  served 
as  no  guarantee  of  state-of-the-art  soldering 
skill,  but  after  building,  testing,  and  explain- 
ing in  plain  English  scores  of  Ramsey  PC 
boards,  I  think  I'm  re-earning  that  ticket! 
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Proper  PC  board  soldering  skill  needn't  be 
unique  to  factory  workers  or  robots.  It  should 
be  as  fundamental  to  all  hams  as  good  CW/ 
SSB/repeater  operating  practices  and  should 
be  taught  patient  I  v  to  kids  and  other  newcom- 
ers. Then  we  can  begin  to  develop  real  alter- 
natives to  the  $900  imported  transceivers 
now  being  called  'entry  level*  rigs—a  real 
concern  if  we  are  serious  about  showing  our 
hobby /service  to  young  people  (whose  par- 
ents and  siblings  have  their  own  thoughts 
about  what  to  do  with  the  family 's  discretion- 
ary dollars). 

Imaginative .  affordable  kits  are  a  vital  part 
of  the  answer,  both  to  the  future  of  the  U.S. 
electronics  industry,  and  to  the  appeal  of  am- 
ateur radio  to  young  people  and  folks  who 
really  have  to  struggle  to  make  a  living.  I 
foresee  a  revival  in  ham  radio  kit  building, 
with  Ramsey's  initiatives  leading  the  way. 

In  sharing  my  enthusiasm  for  the  Ramsey 
Electronics  "Kit  ReviializaiioiT  project,  I 
encourage  every  kit  vendor  to  give  more 
careful  attention  to  documentation.  I'm  sure 
we'd  all  like  to  see  new  Heath  kits  developed 
for  hams,  but  I  suspect  that  Heath  would  first 
like  to  see  a  livelier  market  to  justify  such 
development.  I'd  like  to  see  radio  equipment 
dealers  show  more  respect  for  Heathkit 
equipment  as  trade-ins,  but  I  Ml  bet  they 
would  first  need  to  see  good  soldering  be- 
come the  norm,  rather  than  the  exception, 
among  hams. 

In  any  case,  I'm  convinced  that  Ramsey's 
fresh  commitment  to  economical,  well  docu- 
mented kits  is  very  good  news  for  amateur 
radio  in  the  1990s.  I  think  it's  encouraging 
that  there's  an  accessible  national  source  for 
$5  amplifier  or  oscillator  kits,  and  a  nice 
variety  of  functional  station  gear  in  the  $25 
class,  from  HF  receivers  and  VXO  QRP 
transmitters  to  VHF  FM  receivers,  HF  trans- 
ceivers, CMOS  kcyer,  Active  Antenna,  and 
40  watt  VHF  Amplifier— plus  some  new  sur- 
prises I'm  not  supposed  to  mention  yet. 

Uncle  Wayne  wants  us  to  work  at  putting 
some  fun  back  into  our  hobby.  Tm  having 
more  fun  already,  now  that  I  know  I  could  run 
back  to  a  dealer  and  convert  my  Yaesu  and 
Kenwood  gear  to  cash,  make  a  deal  with  a 
collector  for  my  treasured  1937  HRO  and 
1948  Collins  exciter,  use  the  proceeds  to  cope 
with  realities  like  skyrocketing  health  in- 
surance costs  for  small  businesses .  ,  .and  still 
enjoy  ham  radio  with  a  few  dollars'  worth  of 
Ramsey  kifcradios. 


Dan  F.  Onley  K4ZRA  is  President  of  Pastoral 
Arts  Associates  uf  North  America  (PAA), 
which  has  a  new  school-electronics  division. 
Discovery  Resources  for  Radio  Communica- 
tion (DRRQ.  Licensed  in  1958 1  he  earned  his 
Extra  Class  and  Commercial  licenses  at  age 
I9t  founded  several  school  ham  clubs,  and 
gives  full  credit  for  his  teenage  enjoyment  of 
ham  radio  to  the  Elmers  of  his  hometown  of 
Owensboro,  Kentucky,  including  ARRL  VP 
George  S,  Wilson  III  W4QYL  You  may  con- 
tact him  regarding  this  article  and  for  reason- 
able assistance  with  Ramsey  Electronics  kit 
projects  at  642  North  Grandview  Avenue. 
Davtona  Beach  FL  32118. 


DISCOVER- 
low  prices 

PL-259  Nickfttrft Montr}.  USA.  69c  or  Si  Sf» 
PL  2SS  SJI**rfT#r  USA  *1  Z9cr  175.25 
PL  259  GDLOi'Ttl  USA  t1  49  Of  (M/2S 
N  ( U  G-21 )  for  991 3. 90K  He.  S3.25 
UG  255  con  wart  HT  BNC  to  UHF  Sl.79 

NEW!  Fl<Hib!a99l3ryps.  low  loss    / 
for  crank  upa&  rota  lots  $£e         /     \ 

nG-BXnOFV£onlnrnMtflilFig23e      J 
flGBX.  95%,  pram  turn  T4c      / 
RG  2l3MJttyp*  3lc  / 

*U  ant  wife  ?t  i    *  i 


Cat>iain50 
4n<remeHTi5 
Only 


BALUNS 


Currartr  lyp*4c} 

Laboratory  Devakopad 

Supanor  Construction 

Unaquatad  Specification* 

11  modalt  lo*  a  vary  application 

B1-2K  11  2KW -Cumrri"  MMOM  115.95 

8*1.5*  *1  Low  lot*  t  SK  W  00-1 0U  417.95 

Yi  4K  1:1  4KW  'Curranl  Baam  balun  123,95 

S4  2KX  *;t  Precision  Currant  ittMOM  *35.9* 

804)484-0140 

FREE  64  pg  DISCOUNT  Catalog  Everything  for  wire 
antennas  Allow4^6  weeks  for  bulk-rate  del  I  very  Send 
S2  for  1st  mail  Menilon  this  ad  <or  sale  prices.  ADO 
SHIPPING  VISA  &  MC  welcome  Give  card  0,  exp 
date  signal ure  COD  add  S3  30  <  shipping.  Virginia 
Residents  add  4J5%  sales  tax  Dealer  inquiries 
welcome 

Box  6159  •  Portsmouth.  VA  23703 


(btl 

/^&sodA6onaf 

S  hardware 

p  rofessfcmals 

Member 

DONT  BUY  ANYMORE 

PC  SOFTWARE  FOR  AMATEUR  RADIO 

until  you've  evaluated  Shareware! 

LAN-LINK 

Smart  multi  mode  automated  packet  operation 
forTNC2.  PK232.  MFJ1278  and  KAM. 

WHATS-UP 

Know  whafs  up  with  the  Mtcrosats 

LOGBOOK 

Dbase  3  Logbook  Package 

CONTEST 

Contest  Operation 


Sweepstakes  simulation  (game). 

WHATSOIM 

Propagation  Predictions 

Send  $5,00  for  any  evaluation  copy  ($10.00  for  ail) 
to  G3ZCZ.  P.O.  Box  3419.  Silver  Spr^g.  MD  209 18 


CIRCLE  1 50  ON  READER  SERVICE  CARD 


Tune 

into  the  Sun 

with  the 


HAM  10 


TM  ten  meter 
ham  antenna 


The  sunspot  cyefe  is  peaking  and  10 
meter  propagation  is  at  its  height  allowing 
you  WORLD  WIDE  communication  from 
your  vehicle,  To  capture  this  phenomenon, 
American  Antenna,  manufacturer  of  the 
world  famous  K40  Antenna  presents 
the  MAM  10. 

Guaranteed  to  outperform 
any  competitor  or 

I  YOUR  MONEY  BACK! 


L 


Exclusive  Features 

*  Handles  maximum  power 

limits  from  novice  to  extra 

*  Computer  designed  for 

optimum  performance 

*  Stainless  steel  whip  and  base 
"  Comes  assembled  and  tuned 

with  an  adjustable  trunk  lip 
mount 

*  ALSO  AVAILABLE: 

Our  heavy  duty  Magnamount 

K40  Electronics 

1-800-323-6768 


MAGNAMOUNT 
ROOF-MOUNT 


In  Illinois  call 
1  -800-942-8175 


CIRCLE  92  ON  READER  SERVICE  CARD 
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Number  12  on  your  Feedback  card 


73  Re  vie  w 


by  Joe  Holman  KA7LDN 


ICOM  CT-16 

Satellite  Interface  Unit 

An  easy  way  to  change  VFOs. 


ICOM  America,  Inc. 

2380  1 16th  Avenue  N.E. 

Bellevue  WA  98004 

(206)454-7619 
Price  Class:  $100 


The  ICOM  CT-16  Satellite  Interface  Unit 
_  makes  changing  your  uplink  and  down- 
link VFO  frequencies  as  easy  as  changing  a 
single  VFO  frequency,  One  of  the  most  com- 
mon complaints  heard  today  among  satellite 
operators  is:  "I  am  always  playing  catch-up 
with  my  uplink  and  downlink  frequencies — I 
wish  I  could  free  my  hands  up  more!"  Well, 
you  can  now  forget  about  this  annoying  and 
painful  task. 

The  CT-16  is  a  small  black  interface  unit 
that  allows  two  of  your  ICOM  x75  series  rigs  to 
communicate  wrth  each  other.  When  enabled, 
the  CT-1 6  lets  you  simultaneously  change  two 
separate  VFO's  frequencies  {on  the  two  differ- 
ent rigs)  vta  one  of  the  selected  single  tuning 
knobs  on  your  rig.  The  CT-16  interface  unit 
works  well  with  any  ICOM  rig  using  the  ICOM 
Cl-V  communication  system.  (All  ICOM  x75 
sedes  rigs  use  this  type  of  communication 
system,  except  for  the  IC-735,) 

How  It  Works 

The  CT-16  Satellite  Interface  Unit  bidirec- 
tionally  sends  (serially)  two  ICOM  x75  rigs 
packets  of  information  via  the  interface  unit. 
The  ICOM  Ci-V  (Communication  Interface  -  V) 
System  uses  the  CS MA/CD  (Carrier  Sense 
Multipfe  Access  with  Collision  Detection)  stan- 
dard. 

A  packet  of  information  contains  two  main 
types  of  data,  plus  some  other  codes.  The  first 
main  type  of  data  is  a  unique  number  or  "ad- 
dress" pertaining  to  a  particular  ICOM  rig 
such  as  16  for  the  IC-275  and  20  for  the  JC- 
475.  The  second  main  type  of  data  contained 
in  the  information  packet  is  a  command  which 
tells  a  particular  rig  what  task  to  perform.  The 
standard  format  of  an  information  packet  is  as 
follows: 

preamble  preamble  RX  address  TX  address 
command  frequency  end  of  message  code 

Each  section  is  one  byte  in  length-  The 
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Figure  2.  Address  switch  locations*  front  view. 
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Figure  1,  Ct-1 6  interface  unit*  top  view. 

"preamble"  tells  the  microprocessors  that  a 
command  is  arriving.  The  "RX  address''  is  the 
rig/CT-1 6  address  which  is  sendi ng  the  packet 
of  information.  This  is  needed  so  that  an  ac* 
knowledgment  can  be  detected  with  the  same 
address  in  the  TX  address  byte.  The  "TX  ad- 
dress" denotes  which  rig  is  supposed  to  re- 
ceive and  process  the  command.  Since  both 
rigs  receive  all  commands,  commands  re- 
ceived by  the  v 'wrong' T  rig  can  be  ignored.  The 
"command"  is  which  command  is  to  be  exe- 
cuted. The  "frequency"  is  the  frequency  to  be 
set,  or  returned  from  an  interrogating  com- 
mand. The  "end  of  message  code"  tells  the 
microprocessor  that  the  complete  packet  of 
information  has  been  completely  sent. 

The  following  types  of  Cl-V  commands  are 
available: 

■set  frequency 

•mode  set 

■band  edge  read 

•frequency  read 

•mode  read 

•frequency  set 

•VFO  set 

•memory  channel  set 

•memory  channel  read 

•memory  channel  write  to  VFO 

•memory  channel  clear 

•scan  start  or  stop 

•split  operation 
Ali  information  packets  can  be  sent  at  either 
300, 1200  (default),  or  9600  baud. 

Remember,  a  particular  rig  can  only  pro- 
cess a  frequency  command  when  its  intern- 
ally stored  address  matches  the  address 
received  in  an  information  packet.  Ali 
other  packets  are  quickly  discarded  by 
the  rig's  microcomputer.  All  addresses 


are  factory  prearranged/assigned,  and 
will  never  be  the  same  for  two  different  rigs, 

Pre-Operation 

Before  depressing  the  power  switch,  which 
enables  the  interface  unit,  you  need  to  set  the 
address  switches  properly  according  to  which 
rigs  are  to  be  controlled,  select  the  uplink 
switch  position,  and  select  the  tracking.  (See 
Figure  1  for  a  top  view  of  the  interface  unit,  and 
Figure  2  for  a  front  view  of  the  interface  unit's 
address  switches.)  Remember:  Once  de- 
pressed, the  power  switch  enables  the  unit  so 
you  most  make  all  pre-adjustments  prior  to 
switching  the  power  on. 

The  address  switches  tell  the  interlace  unit 
what  rigs  are  connected.  If  you  select  the 
wrong  address  for  the  right  rig,  the  rig  will  not 
respond  to  any  command  that  is  sent  to  it. 
Unfortunateiy,  the  interface  unit  cannot  notify 
you  of  this  mistake,  and  all  your  efforts  will 
soon  fail  when  the  power  is  turned  on. 

When  trying  out  the  interface  unit,  I  con- 
nected the  IC-275A  and  IC-475A  rigs  to  it, 
setting  the  address  switches  as  shown  in  Fig- 
ure 3.  The  uplink  switch  selects  which  rig  will 
be  the  "master"  rig  (usually  the  uplink),  and 
which  is  the  "slave"  rig.  When  the  interface  is 
enabled,  the  master  can  change  the  slave's 
frequency  hertz  for  hertz  as  you  turn  the  VFO 
frequency  dial  on  the  master.  For  example,  if 
you  change  the  master's  frequency  by  5  kHz, 
the  slave's  frequency  will  also  change  by  5 
kHz,  Note,  however,  that  when  the  uplink 
switch  is  in  the  high  band  position,  the  inter* 
face  unit  assigns  the  rig  which  operates  In  the 
higher  frequency  range  to  be  the  master  con- 
troller, When  the  switch  is  in  the  low  band 
position,  the  interface  unit  assigns  the  lower 
operable  frequency  rig  to  be  the  master. 

But,  was  that  previous  change  in  frequency 
+5  kHz  or  -5  kHz?  To  answer  that  question 
you  must  examine  the  tracking  switch.  If  the 
tracking  switch  is  in  the  normal  position,  the 
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Figure  3.  CT-16  (rear  view). 


INTRODUCING  OUR  NEW 
COMPUTER-CONTROLLED 

REP-200  REPEATER 

If  you  always  thought  a  computer-controlled 
repeater  had  to  be  expensive,  LOOK  AGAIN!  You 
could  easily  spend  this  much  just  for  a  controller. 

As  always,  Hamtronlcs  strives  to  pive  superb  performance  at 
modes*  cost!  In  this  case,  a  premium  repeater  with  versatile 
computer  control,  autopatch,  and  many  dtmf  control  features  at 
/ess  than  many  charge  tor  a  bare-bones  repeater/ 

We  don't  skimp  on  rf  modules,  either!  Check  the  features  on 
R144  Receiver,  for  Instance,  GaAs  FET  front-end,  helical 
resonators,  sharp  crystal  filters,  hysteresis  squelch. 

We  completely  re-thought  the  whole  idea  of  what  a  repeater 
should  be,  to  give  the  best  features  at  the  lowest  cost 

ONLY  S1 295! 


■  Available  for  the  10M,  6IVL  2M,  220MHz,  440MHz,  0O2MHzham  bands. 
FCC  type  accepted  models  also  available  for  vhf and  uhf  commercial  bands. 

*  Rugged  exciter  and  PA.  designed  for  continuous  duty 

p  Power  output  1 5-1  aw  (25W  option)  on  2M  or  hl-band;  15W  on  220MHz;  1 0W  on 
uhf  or  902MHz. 

*  Accessory  add-on  PA's  available  with  power  levels  up  to  1  DOW. 

*  Five  courtesy  beep  types.  Including  a  pleasant  multi-tone  sequence. 

*  AUTOPATCH:  either  open  or  closed  access,  toll-call  restrict,  auto-disconnect 
«  Reverse  Autopatch,  two  types:  auto-answer  Or  ring  tone  on  the  air. 

-  DTMF  CONTROL:  over  45  functions  can  be  controlled  by  touch-tone.  Separate 
4-digtf  control  code  for  each  function,  plus  extra  4-digit  owner  password. 

-  Owner  can  Inhibit  autopatch  or  repeater,  enable  either  open-  or  closed-access 
for  repeater  or  autopatch.  and  enable  toll  calls,  reverse  patch,  kerchunk  later, 
site  alarm,  aux  rcvr,  and  other  options,  indurAw  two  aux&ary  external  circuits, 

*  The  cwkJ  message,  cftmf  command  codes,  and  owner-specmed  default  parame- 
ters for  cor  and  cwid  timers  and  tones  are  burned  into  the  eprom  at  the  factory 

*  Cw  speed  and  tone,  courtesy  beep  and  ta3  timers,  and  courtesy  beep  type  can 
all  be  changed  at  any  time  by  owner-password-protected  dtmf  commands. 

-  Many  built-in  diagnostic  &  testing  functions  using  microprocessor. 

-  Color  coded  Feds  indicate  status  of  ai  major  functions, 

*  Welded  partitions  tor  exciter,  pa,  receiver,  and  controller.  PEM  nuts  for  covers. 

-  3-1/2  incn  aluminum  rack  panel,  finished  in  eggshell  white  and  black. 

-  Auxiliary  receiver  input  for  independent  control  or  cross  linking  repeaters 

Thin  are  many  other  features,  too  numerous  to  mention.   Request  cztaiog  for  fuft  details. 


HIGH  PERFORMANCE  XMTRS  & 

RCVRS  FOR  REPEATERS,  AF  & 

DIGITAL  LINKS,  TELEMETRY,  ETC, 

FM  EXCITERS:  kits 
$99.  w/t  $169.  2W  contin- 
uous duty    TCXO&xt&i 
oven  options  available, 
FCC  type  accepted  for 
com  7  uttf  &  hi  bandS- 

-  TA51fbM0M.6M,2Ma 
150-174,  220MHz. 

.  TA451  for  uhf. 

-  TA901  for  902-928MHZ, 
0,5W  out  {w/t«%.  $169) 

♦  VHF  6Y  UHF  AMPLIFIERS. 
For  fm*  ssb.  atv.  Output 
from  10W  to  100W,  Several  models,  kits  starting  at  379, 

FM  RECEIVERS:  kits  $139,  w/t  $189.  ftssKfc-^^' 

.  R144/R220  FM  RECEIVERS  for  2M, 

150-174,  or  220MHz.  GaAs  FET  front 

endr  0.15uV  sensrtfvftyl  Both  crystal  & 

ceramic  if  filters  plus  helical 

resonator  front  end  for  exceptional 

selectivity:  >100dB  ai  +  12kHz  {besi 

available  anywhere!)  Flutter-proof 

hysteresis  squefch;  ate  tracks  drift 

-  R451  UHF  FM  RCVR,  similar  to 
above 

-  R901  902-92SMHz  FM  RCVR. 
Triple-conversion.  GsAs  FET  from  end 

■  R76  ECONOMY  FM  RCVR  for  1 QMF  6M.  2M.  220MHz.  w/O  helhcaJ  res.  or 
ate.  Krts$129. 

-  Weather  satellite  &  AM  aircraft  revrs  also  available. 


If  you  prefer  a  plain-vanilla  or  kit 
repeater,  you  couldn't  find  a 
better  value  than  our  original 

REP-1 00  REPEATER 

Same  fine  rf  modules  as  REP-200  but 
with  COR-4  Controller.  Can  add 
autopatch.  dtmf  decoder,  CTCSS,  either 
now  or  later    Kit  only  $675,  w/t  $975, 


ACCESSORIES 

COR-3  REPEATER  CONTROLLER  kit 
Features    adjustable    tail    &    time-out 
timers,  solid -state  relay,  courtesy  beep, 
and  local  speaker  amplifier „..*„_  £49 

CWIt  Diode  programmed  any  time 
m  the  field,  adjustable  tone,  speed,  and 
timer,  to  go  with  COR-3 S59 


-■ 


i 


NEW  COR-4  hit  Complete  COR  and 
CWlt)  all  on  one  board  for  easy  con- 
struction, CMOS  logic  tor  low  power 
consumption,  Many  new  features. 
EPROM  programmed;  specify  call  ..  $99 


NEW  TD-3  SUBAUDIBLE  TONE 
DECODER  ENCODER  Adjustable 
tor  any  tone.  Designed  especially  for 
repeaters,  with  remote  control 
activate,  deactivate  provisions $24 

TD-2  TOUCH-TONE  DECODER  CON- 
TROLLER r,:  Futi  TScBgits,  with  toilcal 
restrkAor,  programmable.  Can  turn  5 
functions  On/Off.  Great  for  selective  call- 
ing,  tool  *. ™ .^.■„..lr,^.:..':_ $79 


AP-3  AUTOPATCH  Kit.  Use  with  above 
for  repeater  autopatch.  Reverse  paten 
&  phone  line  remote  control  axe  std .  $79 

AP-2  SIMPLEX  AUTOPATCH  Timing 
Board  kri  Us*  wtth  above  for  simplex 
operation  using  a  transceiver $39 


MO-202  FSK  DATA  MODULATOR 
Run  up  to   1200  baud  digital   signals 
through   any    frn    transmitter   with   full 
handshakes.       Radio   link    computers, 
telemetry  gear,  etc „„.„,..„„,  $39 

DE-202  FSK  DEMODULATOR  kit  For 
receive  end  of  link $39 

9600  BAUD  DIGITAL  RF  LINKS,  Low- 
cost  packet  networking  system, 
consisting  of  new  MO  96  Modem  and 
special  versions  of  our  220  or  450  mHz 
FM  Transmitter*  and  Receivers,  inter- 
face rfirectfy  with  most  TNC's,  Fast, 
dKxJe-switctied  PA's  output  15  or  SOW, 
Call  for  more  info  on  the  nght  system  for 
your  application! 


GaAs  FET 
PREAMPS 

at  a  fraction  of  the  cost 
of  comparable  units! 


LNG-(*) 

ONLY  $59 

wired  'levied 

FEATURES: 

«  Very  low  noise:  0,7dB  vhf.  0.8dB  uhf 

•  High  gain:  13-20dB,  depends  on  freq 

-  Wfde  dynamic  range  -  resist  overload 

-  Stable:  low-feedback  dual  gate  FET 
"Specify  tuning  range:  2&-3Qr  45  5£,    137-15Q, 
150^  1 7Z  2 10-230,  4Q0-*  70,  Or  800-  9GO  MH& 

LNW-(*j 

MINIATURE 
GaAs  FET 
PREAMP 

ONLY  524.UI,  S3 9  wammm* 

•  GaAs  FET  Preamp  similar  to  LNG. 
except  designed  for  low  cost  &  small 
•1».      Only   SfBWf   x   1-5/FL  x  3/4"H. 

Easily  mounts  in  many  radios. 

'Specify   tuning    range:    £5-35,    35-55,    55-90r 

90- 120,    120- J 50,   1 50-20Q,  200-270,  Of  4QO-S00 

MHZ. 

LNS-(*) 

IN-LINE  PREAMP 

only  $79 !M,  $99 

-  GaAs  FET  Preamp  with  features  sirrotar 
to  LNG  series,  except  automatically 
switches  out  of  fine  during  transmit 
Use  wrth  base  or  mobile  transceivers  up 
to25W,  Tower  mounting  brackets  incL 
•Specify  tuning  range:  120-175,  200-240.  or 
400-500UH2. 


wlfed/leerfcrf 


HELICAL  RESONATOR 
PREAMPS 

Preamps  with  3  or  4  section  helical 
resonators  reduce  intermod  &  cross- 
band  Interference  in  critical  applications. 

MODEL  HRA-H,  $49  vW,  $84  uhf. 
'Specify     tuning     range:     142-150,      1 50-162, 
1Q2  174,  213-233,  420-450,  450-470 


RECEIVING 


Low  noise  converters  to  receive  vhf  and 
uhf  bands  on  a  1QM  receiver.  Choice 
of  kit  with  case  A  BNC  jacks,  kit  with  peb 
only,  or  w/t  unit  in  a  case.  Other  models 
avail  able  for  other  in/out  ranges  &  atv. 
Request  catalog  for  complete  listings. 
VHF     Input     ranges     avail:     136-138, 

144-146.    145-147,    146-1 48,    220-222, 

222-224;  kit  less  case  $39H  kit  w/case 

$59,  w/t  in  case  £39, 
UHF    Input     ranges     avail:     432-434, 

435-437;  kit  less  case  $49,  kit  w/case 

$69;  w/t  in  case  $99. 
902-928  MHz  converts  down  to  422-448 

or  430-450  range.  Same  price  as  uhf. 

TRANSMITTING 
CONVERTERS 

XV2  for  vhf  and  XV4  lor  uhf.  Models  to 
convert  10M  ssb,  cw,  fm,  etc.  to  6M,  2M, 
220. 432. 435,  and  for  atv    iWoulpuL 
Kit  only  $79.  PA  s  up  to  45W  avatebfc 
Request  catalog  for  complete  listings. 


OUR  27TH  YEARf 


For  complete  info,  call  or  write  for  FREE  40-page  catalog. 

S«nd  S2  ior  overseas  a\r  mail,    Fm  craual  Interest,  check  reader  •  ervlce;  allow  3-4  we«fca. 

Order  by  mail,  fax,  or  phone  (answering  machine  off  hrs), 
Ivlin,  $3  S&H  charge  for  first  pound  plus  addl  weight  &  Ins. 

Use  VISA,  Mastercard,  check,  or  UPS  C.O.D,  ($3  fee). 


mironics,  inc 

65  MOUL  RD.  -  HILTON  NY  74468-9535 
Phone;  716-392-9430  -  FAX:  716-392-9420 

HumKcmlcB  li «  regioiftrod  trudflmafi   Copyriydii  1 089,  Homlraniot,  kra.  AN  ngM*  i(i*mv*rt. 
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Figured  Transceiver  address  settings. 
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Figure  5.  Satellite  frequency  chart/tracking 
switch. 


interface  unit  coordinates  the  stave  to  change 
its  frequencies  in  the  same  direction  as  the 
master  does  (up  5  kHz.  on  the  master,  up  5  kHz 
on  the  slave,  and  vice  versa).  However,  if  the 
tracking  switch  is  in  the  reverse  position,  the 
interface  unit  changes  the  slave's  frequency 
in  the  opposite  direction  than  that  of  the  mas- 
ter (up  5  kHz  on  the  master,  down  5  kHz  on  the 
slave). 

The  tracking  switch  is  a  very  important 
switch  on  the  interface  unit.  You  will  want  to 
have  it  in  the  reverse  position  if  the  transpon- 
der you  are  working  inverts  its  signals,  such 
as  for  all  of  OSCAR  13's  transponders. 
However,  if  you  are  working  a  satellite  which 
does  not  invert  its  transponder  signals,  such 
as  RS-1Q  in  Mode  A,  you  will  want  the  tracking 
switch  in  the  normal  position— nonirwerting. 
Figure  4  presents  some  example  tracking 
switch  settings  for  some  common  satellite 
modes. 

Tuning  In  (Standard  Operation) 

Just  before  switching  the  CT-16's  poweron, 
adjust  your  uplink  and  downlink  frequen- 
cies— because,  once  you  turn  the  power  on, 
you  are  off  and  running!  For  proper  operation, 
you  will  need  to  set  your  uplink  and  downlink 
frequencies  at  the  upper  anoYor  lower  satellite 
range  limits,  depending  upon  the  satellite's 
transponder, 

If  the  transponder  inverts  signals,  set  the 
downlink  frequency  to  the  transponder's 
lower  edge,  and  the  uplink  frequency  to 
the  transponder's  upper  edge.  For  example, 
on  OSCAR  13  Mode  Bh  I  set  the  IC-275  to 
145.825  MHz  and  the  IC-475  to  435.570  MHz. 
Then  I  can  switch  the  interface  unit's  power 
on  and  adjust  frequencies  by  means  of  the 
master  rig.  As  I  turn  the  master  rig's  tuning 
knob  counterclockwise,  the  IC-475's  frequen- 
cy decreases,  and  the  IC-275's  frequency  in* 
creases!  Pretty  easy,  and  one  of  my  hands  is 
free! 

However,  if  the  satellite's  transponder  does 
not  invert  signals,  set  both  your  downlink  and 
uplink  frequencies  to  the  transponder's  lower 
band  edge  limit.  On  RS-10  Mode  A,  this 
means  setting  one  rig  to  145.860  and  the  other 
to  29.360.  Then,  switch  the  interface  unit's 
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power  on.  Now  when  enabled,  as  you  in- 
crease the  master's  frequency  by  turning  the 
master's  VFO  knob  clockwise,  the  slave's  fre- 
quency increases,  and  vice-versa  for  the  other 
direction. 

Blink  Blink  Blink 

One  of  the  features  of  the  CT-1 6 1  especially 
like  involves  the  power  indicator.  Normally, 
the  power  indicator  shines  brightly  whenever 
the  interface  unit  is  supplied  approximately  1 2 
volts  DC.  However,  if  you  ever  tune  to  a  partic- 
ular downlink  frequency  that  correlates  to  an 
out-of-band  edge  uplink  frequency,  the  power 
indicator  blinks  on  and  off  repeatedly  until  you 
move  back  to  an  in-band  frequency. 

This  is  a  real  handy  feature  in  case  you 
do  not  have  a  frequency  chart  right  in 
your  hand  after  tuning  up  for  the  initial  time. 
If  you  set  the  satellite's  band  limits  before 
turning  the  power  on,  you  will  not  have  to 
look  up  at  the  chart  again  to  find  a  particular 
set  of  band  limits  because  each  time  you 
go  out  of  band  the  power  indicator  flashes, 
telling  you  that  the  current  frequency  is  out  of 
range. 

Power  Requirements 

The  CT-16  interface  unit  does  not  require 
much  power  but  it  must  be  connected  to  a 
power  source  which  provides  some  clean 
power  between  9  and  15  volts  DC.  Since  the 
majority  of  the  unit's  components  are  digital  it 
does  not  draw  much  current— the  interface 
unit  only  requires  approximately  25  mA,  Just 
about  any  standard  power  supply  provides 
these  ratings.  The  interface  unit  comes  with  a 
nice  oc  in  jack  that  plugs  directly  into  the  back 
panel  of  the  unit. 

The  Final  Word 

The  CT-1 6  is  a  great  little  unit  and  I  would 
recommend  it  to  anybody  owning  a  pair  of 
ICOMs.  After  setting-up  the  CT-1 6  you  can 
pay  less  attention  to  the  annoying  task  of  con- 
tinually tweaking  the  frequencies  of  your 
satellite  uplink  and  downlink  rigs.  You  can 
have  more  fun — and  that's  what  we  are  all 
here  for,  isn't  it? 

1  only  found  one  thing  that  I  did  not  like 
about  the  CT-1 6:  the  number  of  communica- 
tion ports  available.  Currently,  the  interface 
unit  only  supports  two  rigs  to  communicate  to 
each  other  simultaneously.  I  think  it  would  be 
a  great  idea  to  have  more  than  two  ports  avail- 
able and  to  have  switches  to  interact  with  dif- 
ferent sets  of  rigs. 

And,  ah  yes,  the  infamous  Doppler  shift. 
The  interface  unit  cannot  automatically  make 
up  the  difference  for  the  satellite's  Doppler 
shift  affected  signal.  This  means  that  you  have 
to  retune  your  master  rig's  frequency  to  com- 
pensate for  Doppler  shift. 

Here's  a  note  for  amateurs  using  the  previ- 
ous ICOM  CI-IV  communication  system 
(IC-751,  IC-751A,  IC-R71A/E/D,  I0271A/E/H, 
JC-471A/E/H,  and  IC-1271A/E}.  The  CI-IV 
communication  system  can  use  the  CT-1 6 
by  using  an  ICOM  designed  converter, 
the  UX-14.  ICOM  offers  the  UX-14  CI-IWCI-V 
converter  for  about  $72,50  (suggested  retail 
price). 


Comminicition*  tor  th*  Fiiurn 


DAN  KB0XC  —  KIR8Y  KABZTS  -  LOUIS  KA0IPN 
RON  M0KMR  -  DENISE  YL  —  M ALINE  XYL 


1-800-426-2891 


Fr-767GXGen.C 
FT-75?GXIIGen. 
FT7O0CM5m-16O 
FT-212 

FT-712RH 

FT-290R  All 

FT-23 

FT-7 

FT470  2 

FT-747 

FRGS 

FEG  9600  UH 

FT  690  R/H 

FT790FVH 

FT 4700  DvaJi 

FT  411  2  Meter  H 

FTB11440HT 


IC-7Q1  New  Deluxe  I- ■ 
lC-7f?5Gen,dKXcv 
IC-735Gen  C 
IC-751AGen. 

ic-Rzoiia25=ia 

IC-R 

IC-228W 

*C-28A/H 

IC*2 

IC-9 

IC-3SAT 

IC-2S  AX 

JC-4SA 

IC^SA  FM  Mobi 

IC-4GATNew6wHT 

IC-3SA  25w  FM  Xqvr 

K>32AT2m/70cml-n 


489.00 
629.95 
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CallS 
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CaH$ 
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Kl  AUNCO 


DJ-160T 


Full  featured  and  offered 
at  a  hard  to  beat  price. 


Home  of  the 
t]<S,  OLYMPIC  FESTIVAL 

July  6-1 5,  1990 

Stop  in  and  see  us  during  this 
prestigious  Multi  Sport  Event 


1-800-426-2891 
METRO:     (612)786-4475 

2663  County  Rd.  I 

Mounds  View,  MN  551 12 

Super  Minnesota  Watts    1  -600-279-1503 
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Enjoy  this 

Martin 
TOWER 

and  HAZER 


Never  ciimD  again  with  this  tower  anil  elevator 
system  MARTIN  TOWERS  are  made  of  alum* 
mum  and  spea  hearty  engineered  for  use  wrtn 
THE  HAZER  All  ool ted  co nstf action,  no  welds 
Easy  to  install  hinge  base,  walk  up  erection, 
next  plumb  with  leveling  bolts  in  base.  Mount 
antennas  and  rotor  on  HAZER  in  vertical 
upright  position,  then  winch  to  top  of  lower  for 
norma*  operating  position.  Guy  wires  fasten  to 
HAZER  or  above  HAZER  at  top  of  tower.  Safety 
lock  system  operates  while  raising  of  lowering 
Never  can  fafi  Photo  shows  HAZER  and 
antenna  at  top 

SPECIAL  TOWER  PACKAGE  prices  include 
everything  but  rotor  and  antenna:  50'  M-18 
alum  tower  Kit  form,  hinged  base,  concrete 
rooting  section,  HAZER  hit.  Phlllystran  guy 
wires,  turn  buck  las.  earth  screw  anchors.  10/ 
mast,  thrust  bearing,  tool  kit,  rated  at  15  sq,  ft, 
anlenna  load  (§>  70  MPH,  $1925.95  FOB 
Boonville. 

M'  M-1J  dJuiff  tow    fciJ-^p  pkg  as  atyJv*  5 1637  fl* 

40  HH3  «IWJr  UJw^t  **ft*e  pAq  as  afro**  1443.10 

30  U-T3«lMroU»Mr  H«*pkgeii»rt  12MJS 

«*ZEH  3  *r  Rcrfvi  »  -  fwy  auiy  atari  13  H  ft  wttJ  to  311 « 
MA^ER  3  fpr  RflW  »  -  SJp  aUrfn  A  sq  n  **rw  to  Z2J  « 

nA^EH  4  hw  Ftahr*  »  -  H»»  pah  sW  1i«QR  rnfltt        21193 

Satlifaction  guaranteed.  CaN  today  and  charge 
lo  Visa.  MasterCard  or  mail  check  or  money 
order,  Immediate  delivery. 

Glen  Martin  Engineering,  Inc. 
R  2.  B322,  Boonville,  MO  65233 

816-882-2734 

FAX:  B1 6-832-7200 
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"NEW"  DUAL  &  TRI  BAND  SUPER 
"LINEAR"  ANTENNAS 


MODEL 

FREQUENCY 

GAIN 

POWER 

LENGTH 

USE 

CA-2X4Z 

146  MHz 
446  MHz 

8,2dB 

200W 

15'4W 

BASEySEPEATEB 

CA-2X4FX 

146  MHz 
446  MHz 

4.5d8 
7.2cB 

200W 

ffll" 

BASE/TCPEATB? 

CA-2X4M 

140155  MHz 

440-460  MHz 

4.5dB 
7XHB 

150W 

& 

M08ILE 

CA-2X4SR 

146  MHz 
446  MHz 

3.8dB 
6.2dB 

150W 

3T 

MOBILE 

CX-902 

146  MHz 

446  MHz 

1.2  GHz 

&QdB 
6.0dB 
E.4dB 

150W 

3'6" 

BASE/REPEATER 

CX-B01 

146  MHz 

446  MHz 

1.2  GHz 

3.0dB 
6.8dB 
9.6dB 

100W 

3T 

MOBILE 

CA-630TN 

146  MHz 
446  MHz 

1.2  GHz 

2.15dB 

2.1 5dB 

5,5dB 

T50W 
SOW 

VBf 

MOBILE 

NEW!  ULTRA  COMPACT 
SWR/P0WER  METERS 


CALL  YOUR  DEALER 


v*Vr2QQ 

CM-300 

CM^OO 
CM-420 


144-150  MHz 
200-250  MHz 
420-460  MHz 
140460  MHz 
850-950  MHz 


CM-900 

GM-1200  1250-1350  MHz 

DEALERS  INQUIRIES  WELCOME 


1275  N.  Grove  St. 
Anaheim,  CA  92806 

f714)  630*4541 
FAX  (714)  630-7024 
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MADISON  *  *  *  SHOPPER 


CALL  FOR 

ORDERS:    1  (800)  231-3057 

1  (713)  520-7300  or  520-0050 


NEW  BEGINNING  MAY  15 
1  (713)  729-7300  or  729-8800 
FAX  1  (713)  358-0051 


TEXAS  ORDERS  CALL  COLLECT. 

ALL  ITEMS  ARE  GUARANTEED 
OR  SALES  PRICE  REFUNDED. 


VISA 


New  Yaesu  FT  T0OQD 

Kenwood  TH2  ISA.  TK25AT 

TS44TJ  &AT 

New  Kenwood  TM  73 1 A  mobie 

COMSC-24AT 


Trades  wanted 

Trade  m  you*  old  HT 
Call 
Calt 
Cal 


TS  790A  Superior  2  Meier  70  cm  Rig. 

1  2  GHz  Opton  Available.. 

9WV53G0A 

Penia6146B 

Penta57£B 

Penta  3^5002 

PentaSifA 

Penta  4CX250B 

tcom  765  

NYE  MB5A  Tuner 
Alpha  Delta  Trans-ilrap  HV 
CSI  Private  Patch  V 


Call 
99  GO 
1200 

.79.00 

99  00 

1200 

79  00 

2686  00 

629.00 
33  00 

489.00 


Ampire  VHF,  UHF  GaAsFFT  prearnps  Ceil 

83 1 SP  PL259  SJvefptate  ( Ampheno^  1  50 

82  6]  N  MaJe  (Amphenol)  -50 

82-202- 1O06N  Male  [9913)  .  I  50 

Dou We  Female  UHF  1  00 

UG176RG8X  each  40 

Surplus  Elbow  PL259-S0239  ...  ..eacnSl 

Receding  lubes  50  90°  t  eft  list  pi  ce  Call 

3  Amp  RF  Meier .  2  5"  Round  New,  Bo*ed  30  00 

25  pmrKV  Doorknob  Cap  500 

1  GOmFctf 450V  aiual  C3P  X> 

Throat  M*e|new  mi  septus)  5  00 

racsuFT747  75?/n  Can 

GGT£  Morse  Tutor  18  00 


USED  EQUIPMENT 

All  equipment  used,  clean,  wiin  90  day  warranty  and  30 
day  1f|3)  Six  rnonths  'nil  trade  aga-n&|  new equipment  Sale 
price  refunded  it  not  satisfied. 

{800)231305/ 

POLICIES 


Mi 


tef  S?0  00  Mastercard  VISA  or CO-0  Al  press 


FOB  HoLSton.  except  as  noted,  frees  subject  to  change  vrthout 
notce  Items  subject  lo  prior  sate.  Cal  anytrne  to  ched*  the  status 
of  your  order.  Texas  residents  add  sates  rax  AM  items  tun  fac 

.  warranty  plus  Madison  warranty 
Bird  and  Belden  products  in  stock.  Call  today. 


New  Kenwood  TS  950  SD 
Ameco  PT  3  Pre  Amp 
Larsert  2-  mele?  on  glass 

An*eco3M  SS  Mag  Mount  Comp 

VAESUFT  10000 


Ca« 
9900 
49  95 
2500 

Qafl!brp"c£ 


Kenwood  TS14DS 

Van  Gordon  Wmdom  w*2 

&rd  43.  etements^siocfc 

Thousands  ot  panel  melers 
Belden  99 1 3,  S2S7, 821 4  Stock 

MICA  Capacitors. 


Call  for  rravie 

4400 

Call 

3  95  up  CALL 
Call- 
Call 


— 


3621  FANNIN 
HOUSTON.  TEXAS 


12310  ZAVALLA  STREET 
HOUSTON.  TEXAS  77085 
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Number  t3  on  your  Feedback  card 


73  Review 


by  Bill  Clarke  WA4BLC 


AMERITRON  Coax  Switch 


It  makes  band-hopping  a  snap! 


f 


AMERITRON 

2375  Dorr  St  „  Suite  F 

Toledo  OH  43607 

Tel,  (419)  531-3024 

Price  Class:  $135. 


Ri  ecently,  I  made  some  major  changes  to 
my  HF  antenna  system.  As  a  result,  I 
Found  I  needed  to  purchase  several  hundred 
feet  of  new  coax  cable  to  make  the  run  from 
my  shack  to  my  tower  and  beyond. 

I  checked  the  prices  of  new  coax  in  the 
magazine  ads  and  at  a  local  supplier.  Instant- 
lyt  I  became  a  victim  of  sticker-shock.  I  hadn't 
bought  coax  in  several  years,  and  I  didn't 
realize  how  expensive  the  stuff  had  be- 
come. From  the  quoted  prices,  I  assumed  that 
most  of  it  was  stored  at  Ft.  Knox  with  the  other 
gold. 

A  Helpful  Discovery 

Then  the  AMERITRON  RCS-4  Remote 
Coax  Switch  came  to  my  rescue.  By  mounting 
the  remotely  controlled  coax  switch  on  my 
tower,  I  only  needed  a  single  HF  feedline  from 
the  shack. 

The  RCS-4  is  a  four-position  remotely  con- 
trolled coax  switch  designed  for  HF  use.  It 
isn't  rated  for  VHF/UHF  use,  however  a  con- 
version switch  is  available  (RC5-8V).  By  oper- 
ating on  voltages  superimposed  on  the  coax 
feedline,  it  requires  no,  repeat  NO,  separate 
control  cables.  Controlling  is  done  from  a 
small  console  box  in  the  station. 

The  RCS*4  comes  in  two  parts;  a  remote 
relay  box  and  a  switch  console.  The  remote 
relay  box  is  designed  to  be  tower-mounted,  or 
at  least  mounted  outside,  It  has  five  30*239 
connectors  on  it  so  that  you  can  connect  it  to 
four  antennas  and  the  coax  feedline. 

The  switch  console  contains  an  AC  power 
supply,  on/off  switch,  and  a  four-position 
rotary  control  that  you  turn  to  select  the  anten- 
na you  wish  to  use.  LEDs  indicate  the  selec- 
tion. 

A  Look  Inside 

Before  mounting  the  remote  relay  box, 
I  opened  it  up  to  see  what  it  was  built  of. 
The  box  consists  of  a  metal  plate  with  mount- 
ing hardware  and  a  heavy  plastic  cover. 
The  cover-to-ptaie  joint  is  sealed  to  keep 
water  out.  The  internal  circuit  components 
are  all  mounted  on  a  fiberglass  PCB.  The 
relays  are  multiple  contact  and  the  con- 
tact points  appear  hefty  enough  for  all  legal 
HF  power  limits.  Soldering  was  neat  and 
clean. 

Because  I  had  broken  the  weather- 
proof seal.  I  applied  my  magic  sealing 
compound  to  all  joint  surfaces  necessary  to 
ensure  watertightness.  Then  I  reassembled 
the  unit. 

The  console  box  houses  the  AC  power  sup* 
plyt  switches,  and  the  means  for  placing  Gon- 
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trol  voltages  on  the  feediine.  The  steel  box  is 
heavy  enough  so  that  it  doesn't  slide  around 
on  the  desk.  Neutral  in  style  and  color,  it  fit  well 
into  the  scheme  of  things  on  my  desk.  The 
metal  case  provides  100%  shielding  to  help 
prevent  RFl, 

Operating  with  the  RCS-4 

My  antenna  system  consists  of  a  full-size 
75  meter  loop, 
a  half-wave 
vertical  for  10 
meters,  a  trt- 
bander  for  10/ 
15/20  meters, 
and  one  exper- 
i  m  e  n  t  a  I   line 
that  always 
has  some  new 
concoction 
hanging  on  it 
That  makes  a  total  of 
four  feedlines,  just  what 
the  RCS-4  can  handle. 

The  switch  makes  the  antenna  changes  for 
me,  fust  as  I  desire,  and  it  works  flawlessly. 
There  are  pencit  pads  {places  to  write)  on  the 
front  of  the  control  box  for  labeling  each  switch 
position. 

Saves  Money  and  Time 

Would  I  recommend  the  RCS-4  Remote 
Coax  Switch  to  my  friends?  Yes,  I  would. 
The  RCS-4  does  its  job  as  advertised,  and 
by  eliminating  three  extra  feedlines,  each 
with  two  coax  connectors,  you  save  money 
and  time.  It  saves  you  money  because  you 
have  to  buy  less  coax;  it  saves  you  time 
because  you  don't  have  to  install  the  coax 
connectors,  Additionally,  having  only  a  single 
HF  feedline  cuts  down  on  the  number  of  holes 
you  have  to  drill  through  the  wall  of  your 
shack. 

The  RCS-4  is  a  snap  to  install  No  extra 
control  lines!  All  control  voltages  are  super- 
imposed on  the  feedline.  My  installation 


Specifications  of  the  RCS-4 

Antenna  positions:        4 

Loss  at  30  MHz:            <  0.0S  dB 

VSWRr 

<  1.1:1  from  1,8-30  MHz 

Impedance: 
Power  limit 

50  ohms 

1 .5  kW  average 
2.5  kW  PEP  max. 

Switching  time: 
Power  requirements: 

Connectors: 

50  ms 

120  VAC  50/60  Hz 
220  &  440  VAC  oplional 

SO-239 

9  i§  )  M 


*NI»  fcHtJ 


AM:  trill        CO*  t  cot 

eowtoit 


0 


TT 


time  was  30  minutes,  including 
climbing  time  and  sealing  out* 
door  coax  connections.  A 
note:  To  use  the  RCS-4,  you 
need  a  short  patch  cable  from 
your  station's  output  (trans- 
ceiver, amplifier,  tuner,  or  whatever)  to  the 
switch  console. 

The  switch  console  makes  band-hopping  a 
snap,  and  the  rotary  selector  knob  turns  very 
easily,  unlike  a  manual  coax  switch.  In  the  off 
position,  the  number  four  relay  position 
switches  to  on.  I  use  this  position  as  a  default 
for  my  favorite  antenna. 

True  feedline  grounding  is  not  available 
on  the  RCS-4  unless  you  want  to  use  the  num- 
ber four  position  as  a  ground.  This  is  not  a 
drawback  to  me  as  1  have  other  means  of 
switching  to  ground  and  disconnecting  my  an- 
tenna system. 

I  could  find  no  degradation  of  signals  when 
using  the  RCS-4.  No  clicks,  hums,  or  buzzes 
were  heard  that  might  be  caused  by  the  super- 
imposed control  voltages. 

Though  I  destroyed  the  waterproofing  when 
t  opened  up  the  remote  relay  box,  I  wasn't 
really  satisfied  with  the  original  weatherproof* 
ing  job  anyway,  I  resealed  it  with  The  Welder, 
a  product  from  New  York  Bronze  Powder  Co., 
Inc..  which  is  available  at  K*Mart  and  most 
hardware  stores.  I  also  used  same  to  seal 
around  each  SO-239. 1  don't  like  antenna  sys- 
tem maintenance;  I  want  things  lo  last  for 
years. 


Bill  Clarke  WA4BLC  can  be  reached  at 
Box  2403.  Falls  Church  VA  22042.  Bill  en- 
joys experimenting  with  new  equipment, 
and  he  has  written  many  reviews  for  73. 
He  also  writes  books  on  aeronautics  and 
aviation- 


Digital  Voice  Recorder 


Features: 

•  Use  for  any  repeat  message. 


•  Send  your  CQ,  QTH,  NET,  Contest  QSL  ID  info,  etc.,  in  your 
own  voice  without  saying  a  word! 

•  Create  messages  by  talking  into  your  Station  MicT  then 
replay  them  instantly  at  the  touch  of  a  button. 

•  Up  to  5  varied-length  switch-selectable  messages. 

•  "Soft  Sector"  pushbutton  enables  instant  reprogram  of 
message  lengths  -  up  to  1  minute  (up  to  2  minutes  with 
additional  memory  chips  ordered  below). 

•  "No  Key1"  switch  enables  Record  or  Replay  message  "off 
air".  Messages  heard  thru  built-in  monitor  speaker, 

•  "Mix"  switch  allows  recorded  message  with  Mic  override. 

•  Microphone  functions  work  normally  (Up/Down,  etc.) 


GenWest  Engineering 

Phoenix,  Arizona  *  (602)  943- 


Specifications: 

Can  be  operated  with  ANY  equipment,  ANY  audio  signal.  Operates 
from  12  volt  DC,  with  AC  adaptor  supplied.  Front  panel  controls 
Cabinet  is  RFI  shielded  and  measures  6  1/4 *W  x  2 1/4"H  x  7U 
Includes  built-in  monitor  speaker  with  volume  control  Battery 
backup  keeps  messages  for  8-12  hours  without  external  power. 
State-oMhe-Art32KBPS  Sampling  Rate 
for  natural  sounding  audio. 


A 


Prices 

In  Kit  Form  with  Digital  Voice  Board 

Assembled  and  Tested 
Complete  Unit  Assembled  and  Tested 

(1  Year  warranty,  allow  30  days  delivery) 
Additional  1  Meg  x  1  Dram  (30  seconds  per  Dram) 
Manual  with  Schematic  and  Parts  List 

(credit  applied  upon  purchase) 

VISA  MC  Cards  Accepted 


$189.95 
$259.95 

$9  95  ea 

$5.95 
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You've  bought  our  replacement  batteries  before 

NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


I  COM 
CM2,  BP2      7.2v  @  500  MAH 
CMS,  BP5     10.8V  @  500  MAH 

SUPER 

7S  !3,2v@  1200  MAH  $63.95 

SS    9.6v  @- 1200  MAH  $59,95 
(base  charge  only— 1 "  longer) 

ICOM  CHAflGERS  AVAILABLE  SOON 


FOR  ICOM: 
CONVERTIBLE  BATTERY 

^^   _       8  Cells— Alkaline 
*"       or  NiCAD  Holder 
Complete  with  (0) 
Alkaline  Batteries 

$26. °° 


JULY  SPECIAL 

10%  off  on  all 


BP-7 

13  2V&500MAH 
S6l .95 
!3-fr®600MAH 
S64.95 
*-§ 
8  4v  @  BOOM  AH 

SGI. 9 5 

B4v&  10O0MAH 

S64.95 


Camcorder 

replacement  battery  packs 


Look  for  August 
Special  of  the  Month 


CUSTOM  MADE  BATTERY 

PACK  &  INSERTS 

Made  to  your  specifications. 

KENWOOD  INSERTS 
PB-21— $*3  75,  PB-25— $20  00 
PB-28— 520  00 
ICOM  INSERTS 
BP-5-423.0Q,  BP-3-Sl7,45 
BP-7,  BP*0 


MasterCard  and  Visa 
cards  accepted.  NYS 
residents  add  9Vj% 
safes  lax.  Add  S3  50 
'  for  postage  and 
handling,       


Prices  subfftcl  Id  change  mlhoul  notice 

SOURCE  FOR  ALL  YOUR  COMMUNICATION 
BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard,  Flushing,  N.Y.  11354 

0  WIDE  DISTRIBUTORSHIPS  AVAILABLE.  PLEASE  INQUIF 

In  U.S.  &  Canada  Call  Toll  Free  (800)  221-0732  •  IN  NYS  (718)  961-2103  •  Telex:  51060  16795  •  FAX:  (718)  461-1978 


MADE  IN 
THE  U.S.A. 

SEND  FOR  FREE 
CATALOG  AND 
PRICE  LtST 
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Number  14  on  your  Feedback  card 


Hamfest  Shopping 


The  Murphy  Method. 

by  Stu  Stephens  K8SJ 


As  a  veteran  hamfest  dealer  and  shopper  I 
have  read  with  interest  recent  articles 
about  purchasing  used  gear:  an  account  of 
how  to  take  another  ham  to  Small  Claims 
Court,  and  a  detailed  list  of  testing  proce- 
dures for  suspect  gear.  I  offer  a  third  alterna- 
tive: The  Murphy  Method  of  Hamfest  Shop- 
ping- This  is  a  correlation  of  Murphy's  Law 
("A  thing  Uiat  can  possibly  go  wrong,  will , ' ') 
simply  stated:  "All  gear  offered  at  a  hamfest 
either  doesn't  work  or  doesn't  work  very 
well-"  The  Murphy  method  is:  The  final 
sales  price  should  take  into  account  the  cost  of 
repair. 

The  Case  Studies 

Case  Study  One:  the  Hamburg  (New  York) 
Hamfest,  ten  years  ago.  Late  the  night  before 
the  hamfest,  I  pulled  up  and  parked  my  wag- 
on-trailer combo  by  a  large,  rollicking  RV. 
The  friendly  guys  invited  me  in  for  a  round  of 
brew  and  conversation.  Part  of  their  wares 
was  a  recent- vintage  linear*  Seems  that  at  a 
sudden  stop  on  the  Interstate  the  linear,  stored 
unsecured  on  a  top  shelf,  had  done  a  two-and- 
a-half-gainer  dive  onto  the  floor,  an  eight- 
foot  drop.  The  next  morning,  to  the  question, 
tkDoes  it  work?",  I  heard  the  truthful  reply, 
^Sure.  the  last  time  I plugged  it  in. .  / 

Case  Study  Two:  a  different  hamfest.  One 
bemused  fellow  told  me  how  he  was  going  to 
trade  a  transceiver  for  a  vintage  transmitter: 
'Of  course  it  works!"  When  the  offered  rig 
seemed  a  Little  light,  he  unscrewed  the  cabinet 
for  further  inspection.  The  power  trans- 
former was  gone. 

Case  Study  Three:  the  Rochester  (New 
York)  Hamfest.  In  the  quiet  evening  J  talked 
with  a  tube  merchant,  trading  secrets.  "Do 
you  check  them?"  CiNo,  1  simply  don't  have 
the  time.  I  guarantee  to  replace  them,  but  I 
don't  check  them/  True  to  his  word.  If  you 
return  the  tube,  you  will  get  another*  also 
unchecked. 

Beating  Murphy 

We  hams  have  a  choice  of  being  mad  or 
being  smart.  Being  mad  is  expecting  perfec- 
tion from  the  stranger  sitting  behind  the  table, 
strewn  with  eight-track  tapes,  his  wife's  Sty- 
rofoam™  Christmas  ornaments,  and  cabinets 
with  suspicious  waterlines  six  inches  up.  Be- 
ing smart  is  joining  in  the  spirit  of  the  human 
adventure,  expecting  a  foxhound  bargaining 
ritual,  and  never  parting  with  more  coin  than 
would  prevent  you  from  saying,  "Even 
though  it  might  not  work,  I  can  fix  it, '  *  with  a 
smile. 

40     73  Amateur  Radio  *  July,  1990 


Photo  A.   W8DMR  and  WSRVH  ponder  a  "real 
bargain.  " 


To  practice  the  Murphy  Method,  I 
offer  the  following  guidelines: 

1 .  Know  in  advance  (even  carry  the  list 
with  you)  the  retail  prices  of  used 
pieces  of  gear,  The  retail  stores  are 
different;  most  do  cheek  the  gear 
and  offer  a  limited  guarantee.  All 
offer  facilities  to  light-up  the  rig 
before  you  buy.  The  retail  price  is 
the  top  price.  You  know  you  can 
get  the  piece,  guaranteed,,  at  this 
price— any  hamfest  price  should  be 
significantly  lower. 

2.  Walk  away  (politely)  from  anyone 
who  will  not  bargain.  Anyone  ham- 
festing  should  know  and  abide  by 
the  rules  of  the  game.  Dickering  is 
not  only  the  rule,  it's  what  makes  it 
fun.  Assume  that  all  hamfest  prices 
are  inflated  to  include  room  to  come 
down. 

3.  Any  piece  of  gear  that  comes  with  a 
manual  or  schematic  is  worth  an 
extra  look.  You  11  need  them. 

4.  Be  on  the  lookout  for  a  spare-parts 
junk  version  of  the  unit  you  want. 
For  a  few  dollars  you'll  have  a  grab 
bag  of  replacement  pieces,  espe- 
cially the  mechanical  parts  for 
which  there  may  not  be  a  substitute. 
Again,  you'll  need  them. 

5.  Don't  underestimate  the  two  dollar, 
Day-Glo  spray -painted  bargain. 
My  brother  bought  such  a  Globe 
Scout,  replaced  the  filter  capacitors 
and  final  tube,  and  it  fired  right  up. 
Ugliest  radio  on  the  air. 


Photo  B.  K9RKA  and  KA8LWR  make  a  discovery . 


6.  Dorfi  overestimate  the  two  dollar,  Day- 
Gto  spray  -painted  bargain.  I  bought  six 
Novice-style  CW  transmitters  for  $40. 
While  all  of  them  passed  the  sthoke  test, 
not  one  of  them  puis  out  a  signal. 

7.  On  the  really  major  purchases— the  rig 
that  will  become  the  centerpiece  of  your 
hobby— think  seriously  about  both  your 
pocketbook  and  your  frustration  level. 
Sometimes,  the  mint,  working  bargains  do 
come  down  the  road.  Sometimes,  wc  need 
to  spend  the  extra  dollars  for  retail  used  or 
new  gear,  to  get  exactly  what  we  want. 
Generally,  we  get  what  we  pay  for.  Figure 
your  enjoyment  and  frustration  levels  into 
the  price  of  a  radio,  and  shop  accordingly. 

8.  For  the  more  expensive,  specific-interest 
purchases,  shop  the  classified  ads  of  the 
radio  magazines  and  sales  sheets.  You'll 
pay  a  bit  more,  but  you'll  have  the  advan- 
tage of  a  name,  phone  number,  and  ad- 
dress. The  flip  side  is  also  advisable:  If 
you  need  a  higher  dollar  for  a  piece  of 
gear,  don't  hamfest  it,  but  sell  it  through 
an  ad. 

You'll  find  me  at  Dayton  every  year,  the 
guy  with  the  plywood  tables  that  tip  if  you 
lean  on  them.  If  you  ask,  "Docs  it  work?",  I 
will  truthfully  reply,  "I  don't  know"  and.  **[ 
have  priced  it  accordingly/  If  you  bargain 
accordingly  you  will  have  fun,  pick  up  some 
nifty  bargains,  and  lower  your  blood  pressure 
by  practicing  the  Murphy  Method  of  Hamfest 
Shopping 


Contact  Stu  Stephens  K8SJ at  l407Holl\rmxi 
Road.  Sandusky  OH  44870. 
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North  Olmsted  Amateur  Radio 

29462  Lorain  Road 

North  Olmsted.  OH  44070 

216-777-9460 


Handi-Finder 
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Daiwa 

Heath  Company 

GAP      Diamond 


many  other  items 
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Say  you  saw  it  in  73! 


For  the  Latest  in  Repeater  Technology 

Go  with  the  Leader- 

SPECTRUM 


»»«» 


V*-  o'O 


Basic  SCR77 

■  Super  Sensitive/Selective  Receivers 

■  Unusually  Good  Repeat  Audio 


3      1 


*  fl»  «    t>     t$ 


2M  220  MHz 
440  MHz 


i 


10-150  Watts 


SCR-1000A2Mor220 
REPEATER  W/150WT.2M  Amp 
&  30A  POWER  SUPPLY. 
(All  Items  available  separately) 

Shown  in  optional  cabinet. 

Call  or  write  today  for  details  and  prices! 
Get  your  order  in  a.S.a.P. 
Sold  Factory  Direct  or  through  Export  Sales 
Reps.  only. 


We  We  got  the  greatest 
design/performance 
"Know-how" —  1 5  years 
in  the  business — with 
constant  improvements 
in  our  Repeaters  & 
Link  Unitsl 

For  that  new  Machine— Spectrum 
makes  2  lines  of  Repeaters — the 
world  famous  Deluxe  SCR1000A-VHF 
or  SCR4000-UHF.  and  the  basic  low 
cost  line  of  SCR 7 7s. 

The  SCR77  Repeaters  maintain  the 
quality  of  design,  components  and 
construction  which  have  made  Spec- 
trum gear  famous  throughout  the 
world  for  years.  However,  all  of  the 
'bells  &  whistles"  have  been  eliminat- 
ed—at a  large  cost  savings  to  you!  The 
SCR 7  7  is  a  real  "work-horse"  basic I 
machine  designed  for  those  who  wantj 
excellent,  super-reliable  performance 
year  after  year— but  no  frills! 


Of  course,  if  you  do  want  a  Full  Fea- 
tured/Super Deluxe  Repeater  with 
Full  panel  metering  and  controls,  and 
a  complete  list  of  'built-in'  options, 
then  you  want  our  SCR100GA  or 
SCR4000. 

All  available  with  Autopatch/Peverse 
Patch/Landltne  Control;  TouchTone 
Control  of  various  repeater  functions; 
'PL';  "Emergency  PwrJtD;  High/Low 
TX  Power;  Tone  &  Timer  Units;  Sharp 
RX  Filters;  Power  Amps,  etc. 


Complete  Line  of  VHF/UHF  Rcvr.  & 
Xmtr,  Link  Boards  &  Assemblies 
also  available.  Plus  ID,  COR,  DTMF 
Control  Bds.,  Antennas,  Duplexers, 
Cabinets,  etc.  Inquire. 


SPECTRUM  COMMUNICATIONS  CORP. 


1055  W.  Germantown  Pk,  $10  ■  Norristgwn,  PA  194C3  •  (215)  531-1 710  •  TELEX:  846-211 

FAX:  (215)  631-5017  CIRCLE  sl  0N  reader  service  card 
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Number  1 5  on  your  Feedback  card 


Turnstile  Antennas 

A  budget  antenna  forHF-UHF. 

by  John  B.  Dillon,  M.D,  KH6FMT 


The  turnstile  is  one  of  many  useful  anten- 
na designs.  I  have  used  it  as  an  omnidi- 
rectional antenna  on  435  and  146  MHz  for 
low-orbiting  satellites.  It's  also  good  for  the 
RS  10/11  satellites  on  the  10  and  15  meter 
bands,  as  well  as  for  general  use  on  those 
frequencies,  and  for  loeal  L'HF  and  VHF 
operation.  The  best  description  on  turnstile 
construction  is  in  The  Satellite  Experi- 
menter's Handbook,  published  by  the  ARRL 
in  1984.  However,  there  is  an  error  in  Fig. 
6-28  on  page  6-21 1  the  shields  of  the  50  and 
92  ohm  coaxes  should  be  soldered  at  their 
point  of  contact. 

CORlAN*  by  DuponL  used  to  line  eoun- 
tenops  and  shower  stalls,  facilitates  construc- 
tion of  the  turnstile.  It  is  expensive,  but 
scraps  are  available.  {Ed.  Note:  Call  1-800- 
426-7426  to  find  your  local  COR! AN  dealer.  / 
COR1AN  is  resistant  to  heat  and  very  strong. 
You  can  sawt  drill t  or  turn  it,  It  is  a  totally 
satisfactory  insulating  material  at  all  frequen- 
cies, at  least  through  435  MHz. 

To  make  the  disc,  you  can  use  a  2"  hole 
cutter  on  COWAN  that  is  W "  to  5/16"  thick 
(see  Figure  1 ).  The  center  hole  is  for  mount- 
ing the  antenna  on  a  lAh  wooden  dowel.  I 
used  010  house  wire  for  the  dipoles  on  435 
MHz  and  V*  "  brazing  rod  for  2  meters,  I  have 
not  tried  the  antenna  on  220  MHz,  but  it 
should  work  satisfactorily,  These  antennas 
require  a  reference  ground  plane,  On  10  and 
15  meters,  I  use  dipoles  mounted  on  the  roof, 
drooping  at  45  degrees,  without  any  specific 
reference  ground. 

DXing  with  the  Turnstile 
When  OSCAR  12  was  available,  I  received 
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Photo  A.  435  MHz  turnstile  antenna, 

its  beacon  at  the  1500  km  maximum  limit  of 
acquisition  as  calculated  on  the  Graftrak  II 
program  by  my  computer.  On  10  and  15 
meters  I  have  worked  both  the  US  and  Aus- 
tralia. The  10  meter  unit  would  seem  particu- 
larly attractive  for  the  Novice,  This  works 
well  with  the  new  Microsats  and  should  be  an 
excellent  choice  for  WEFAX  reception  tin 
137  Mhz.  It  has  even  been  used  to  work 
through  OSCAR  13. 

These  are  not  gain  antennas,  but  my  loca- 
tion here  in  Hawaii  is  ideal;  thousands  of 
miles  from  any  large  body  of  land,  surround- 
ed by  salt  water. 

Cutting  and  Trimming  the  Coax 

RG-62  (92  ohm  impedance)  is  used  as  the 
quarter-wave  delay  line  between  the  dipoles. 
Amateurs  don't  generally  use  this  type  of 
coax,  but  it  is  advertised  by  and  available 
from  most  suppliers.  Its  velocity  factor  is 
0.84.  In  Figure  2,  you  will  find  the  lengths  of 
RG-62  for  the  various  frequencies.  Trim  the 
dipoles  for  best  VSWR  at  the  frequency  of 
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interest*  although  the  antenna  is  moderately 
broadbanded.  Cut  the  RG-62  for  the  center  of 
each  band.  Calculate  the  lengths  using  the 
standard  formula  of  468/F(MHz). 

The  ground  references  on  UHF  and  VHF 
are  made  with  metal  screening  and  chicken 


Photo  B,  Two  meter  turnstile  antenna. 


Photo  C.  Detail  of  the  disc  cover  on  the  10 
meter  unit. 


Figure   I.    Hole  pattern  for  the   CORIAX 
mounting  disc. 

42     73  Amateur  Radio  •  July,  1990 


Figure  2.  RG-62  matching  section  and  dipole 
lengths  for  the  various  frequencies. 


Figure  3.  Feedline  eonfiguraiion  of  the  turn- 
stile. 


wire.  The  435  frame  is  20"  square  and  the  2 
meter  is  48  inches.  Thirty-six  inches  would 
be  fine  for 220  MHz.  Experimenting.  1  found 
the  distance  of  the  dipoles  from  the  ground 
planes  optimal  at  around  3/7  of  a  wavelength 
as  recommended  by  K2UBC.  A  spacing 
of  13-34"  was  optimum  for  435  MHz  and 
35- Vi*  worked  best  for  2  meters, 

I  used  a  length  of  R.G-58  from  the  dipole 
junction  to  the  main  coax.  Do  not  use  foam 
type  RG-58,  as  soldering  this  to  the  elements 
is  very  unsatisfactory. 

Photo  A  shows  the  completed  435  unit.  I 
used  a  PVC  2"  cap  over  the  disk  for  weather 
protection,  and  filled  the  holes  with  white 
liquid  rubber.  In  a  2  meter  antenna,  the  holes 
could  be  filled  with  epoxy  cement  for  addi- 
tional strength  because  of  the  longer  dipoles. 
Using  care,  it  is  possible  to  get  close  to  a  I ;  i 
SWR  with  these  units.  However,  to  do  this 
with  a  Bird  meter  at  the  junction  of  the  RG-58 
and  the  main  line,  you  have  to  stand  at  least  10 
lect  from  the  UHF  and  VHF  antennas  to  read 
the  meter.  Minimum  SWR  can  be  obtained 
with  the  VHF  and  UHF  versions  by  slightly 
adjusting  the  element  height  above  the 
ground  plane.  I  use  the  meter  in  the  shack  on 
10  and  15.  A  ground  plane  framework  is  not 
necessary^  for  the  10  and  15  meter  turnstiles. 
These  dipoles  are  set  with  the  15  meter  unit 
about  four  feet  above  the  10  meter  unit  on  the 
same  wooden  mast,  and  rotated  at  45  de- 
grees. It  looks  somewhat  like  umbrella 
spokes  or  a  discone 
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Number  16  on  your  Feedback  card 


PK-232  Connect  Memory 

Lets  you  know  what  you  missed. 


by  William  BleherW8GQL 


The  packet  station  here  in  iny  shack  is  a 
PK-232  with  Pakratt  software  running 
on  an  IBM  clone  from  a  hard  disk  drive,  f  hate 
to  leave  the  hard  disk  running  continuously 
when  Vm  not  in  the  shack  (wears  out  the 
bearings,  you  know),  so  1  set  the  MTO, 
MFROM  and  DFROM  parameters  to  RE- 
JECT ALL  and  the  CFROM  to  ACCEPT 
ALL.  Then  I  mm  off  the  computer  when  I 
leave  so  that  the  PK-232  2K  buffer  won't  till 
up  with  miscellaneous  channel  talk,  but  will 
allow  anyone  connecting  to  me  to  leave  mes- 
sages in  the  buffer.  I  also  do  this  while  I  am 
using  the  computer  for  other  tasks. 

Upon  returning  to  the  shack  or  finishing  the 
other  task,  I  always  wonder  if  anyone  has 
connected  while  I  was  busy  elsewhere*  The 
PK-232  does  have  a  red  connect  LED,  but  ii 
only  lights  up  during  the  actual  connection.  It 
goes  off  when  the  party  disconnects.  I  have 
always  thought  it  would  be  nice  if  the  unit  had 
a  connect  memory  and  indicator  that  would 
alert  me  to  the  fact  that  a  connection  had 
occurred  while  I  was  gone.  That  way,  I 
wouldn't  have  to  fire  up  the  Pakratt  program 
just  to  check  it  out. 

The  simple  circuit  in  Figure  1  provides 
this  feature.  It  consists  of  two  cross-coupled 
open  collector  NAND  gates  configured  as  a 
flip-flop  to  provide  the  memory  function,  and 
a  steering  gate  driving  a  bi-color  i  red-green  J 
LED  to  provide  a  red  indication  for  normal 
connects,  which  rums  green  after  the  station 
disconnects.  The  circuit  is  built  on  a  small 
perfbourd  mounted  on  bus  wire  stilts  from 
two  unused  pads  (which  happend  to  be  +5V 
and  ground)  near  U 12  on  the  PK-232  display 
board.  The  other  three  connections  are  made 
directly  to  the  con  and  sta  LED  pads.  The 
original  red  con  LED  is  removed  and  re- 
placed with  the  bi-color  LED  (Radio  Shack 
#276-012).  Thus  no  hole  drilling  or  defacing 
of  the  from  panel  is  required. 

Description  of  circuit  operation  starts  with 
power  up  when  the  0.0G1  )!F  capacitor  at 
ICl-5  provides  a  power  on  reset  for  the  Hip- 
flop  by  delaying  the  rise  of  the  STA  signal, 
thus  making  IC 1-6  high  (and  conversely  1C1- 
3  lowK  assuring  that  the  green  LED  will  be 
off.  At  this  point,  both  U 18-6  and  IC  I  -8  out- 
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puts  are  high,  and  the  CON  LED  has  +5V  on 
both  ends  through  the  220  and  330  ohm  pull- 
up  resistors.  The  green  element,  requiring 
more  voltage  than  the  red,  uses  a  220  ohm 
resistor. 

After  the  Pakratt  program  is  loaded  and  the 
MTO.  MFROM,  DFROM,  and  CFROM 
parameters  are  set.  the  computer  is  shut  down 
or  given  another  task.  The  PKT  and  CMD 
LEDs  remain  lit. 

A  connect  will  pull  U18-6  low.  turning  on 
the  red  CON  LED  and  setting  the  flip-flop 
output  IC1-3  high.  The  steering  gate  output 
still  remains  high,  however,  since  IC  1-9  went 
low  before  lCI-10  went  high.  When  the  con- 
necting party  finishes  his  message  and  dis- 
connects, Lf  1 8-6  goes  high,  causing  the  red 
LED  to  go  out,  and  enabling  the  steering 
gaLc,  since  both  inputs  IC  I  **J  and  10  are  now 
high.  IC1-8  then  goes  low,  turning  on  the 
green  LED  via  the  220  ohm  resistor.  It  will 


stay  on  until  a  STA  signal  resets  the  flip- flop. 
This  will  occur  when  the  Pakratt  program  is 
again  activated  and  a  normal  or  UNPROTO 
packet  is  sent.  I  generally  hit  RETURN  after 
rebooting  the  program,  thus  sending  out  my 
UNPROTO  "TEST"  packet,  which  resets 
the  flip-flop. 

U 18  (7406)  and  ICl  (7438)  are  both  open 
collector  units  that  have  40  mA  current  sink 
capabilities  and  can  easily  handle  the  double 
currents  imposed  on  U 1 8-6  and  IC  1  -8  by  the 
dual  pull -up  resistors 

The  bi-color  LED  is  pale  white  when  extin- 
guished and  an  orange  color,  compared  to  the 
PK-232 \  red  LEDs,  when  lit.  This  leaves 
something  to  be  desired,  but  it's  a  joy  to  come 
home  and  see  the  green  LED  on  among  all  the 
red  LEDs.  Reminds  me  of  Christmas, 


William  Bleher  W8GQL.  18678  Negaunee, 
Redford  MI  48240, 


CON  LEO  CHANG  CO   TO   Bl-COL0ft  IH/GJ  LED 


Figure  L  Vie  PK-232  Connect  Memory  circuit  lets  you  know  thai  a  connection  occurred  while 
you  were  gone. 


Number  1 7  on  your  Feedback  card 


Audio  Patch  Panel 


A  neat  way  to  switch 

by  David  Manson  NlCTl 


If  your  shack  is  anything  like  mine. 
appearance  is  not  its  most  redeeming 
value.  Parts,  books,  magazines,  and  other 
miscellaneous  objects,  tend  to  collect  on  and 
around  the  operating  position,  attesting  to  the 
amount  of  time  spent  operating  or  building  as 
apposed  to  cleaning, 

A  major  cause  of  the  cluttered  appearance 
came  to  light  during  a  recent  visit  to  my  shack 
by  a  local  ham,  KIGUP.  He  had  come  by 
for  a  quick  demonstration  of  the  latest  and 
greatest  RTTY  program  for  the  Radio  Shack 
Color  Computer,  Incidentally,  the  program 
was  from  the  "RTTY  Loop*  column  of  73 
Magazine. 

While  trying  out  a  newly  built  project,  I 
tend  to  make  just  enough  room  for  it  some- 
where on  the  operating  table,  connect  it  up  to 
the  rig,  and  put  it  on  the  air.  Many  of  you 
probably  do  the  same.  It  expedites  testing. 
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and  besides,  you'll  get  around  to  making  it 
neat  later,  right? 

When  Jerry  KIGUP  dropped  by.  I  had 
been  watching  20  meter  SSTV,  so  I  had  to 
reconfigure  the  station  for  the  RTTY  demo. 
Tilts  simple-sounding  task  actually  consisted 
of  disconnecting  two  cables  and  reconnecting 
another  two  after  fishing  them  out  of  their 
hiding  places  behind  the  rigs. 

The  Ideal  Requirements 

What  I  needed  was  a  way  to  switch  between 
the  various  sources  and  destinations  of  re- 
ceive audio  in  my  shack  without  having  to 
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Figure  /.  Schematic  of the  audio  patch  panel. 


Figure!.  Block  diagram,  showing  inputs  and 
outputs.  Phono  jacks  make  good  connectors. 

make  major  renovations  each  time,  Addition- 
al requirements  were  as  follows: 

1 .  The  ability  to  send  receive  audio  to  more 
than  one  destination  simultaneously  (i.e.,  an 
SSTV  converter  and  a  speaker). 

2.  The  ability  to  switch  modes  or  rigs  with 
minimal  effort. 

3.  Nominal  cost  (no  big  ham  budget  re- 
quired). 

Tailor-Make  Your  Own 

This  project,  which  meets  or  exceeds  the 
above  requirements,  can  be  completed  in  a 
couple  evenings,  and  the  total  cost  should  not 
exceed  525.  If  you  don't  have  an  extensive 

parts  repository  (junk  box),  you  can  find  all 
the  pans  at  Radio  Shack, 

In  my  shack  I  presently  have  four  sources 
of  receive  audio  and  five  places  to  send  it  to, 
as  shown  in  Figure  2.  Based  on  these  needs 


and  projected  expansion.  I  elected  to  build  the 
circuit  with  six.  six-position  switches  (see 
Figure  I,). 

The  circuit  that  you  build  will  be  decided 
by  your  present  and  anticipated  require- 
ments. Translated,  this  means  that  the  num- 
ber of  switches  you  use  is  equal  to  the  number 
of  outputs  desired,  and  the  number  of  posi- 
tions on  the  switches  is  equal  to  the  number  of 
inputs  desired. 

Construction  is  straightforward.  It  is  actu- 
ally easier  to  build  the  project  than  to  draw  the 
schematic  in  the  design  phase.  Due  to  wide 
availability,  and  the  great  variety  of  patch 
cables  and  adapters  designed  for  them,  1 
chose  phono  jacks  for  input  and  output  con- 
nections. The  ones  I  used  are  available  at 
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Figure  J.  Slide  the  insulation  aside,  make  a 
hop,  and  insert  the  loop  through  the  switch 
terminal  lug  and  solder  it. 
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A  complete  facsimile  reception  system 

for  the  IBM  PC  or  Compatible.  Receives 

up  to  16  intensity  levels. 

Includes: 

80  Page  Manual 
Tutorial  Cassette 
Interpretation  Guide 


Demodulator 

Software 

Frequency  List 
Features: 

Print  on  Epsont  or  HP  leaser  Jet 
Disk  Save,  Zooming,  Image  processing 

Unattended  Image  Capture  and  much  more 


PC  GOES/WEFAX  $250 


Designed  to  receive  images  directly  from 
U.S.  and  Soviet  meteorological  satellites, 
Iuc hides  all  of  the  above  feature  plus 
u  complete  orbital  tracking  sytem  and 
resolution  of  up  to  256  gray  levels- 


Software  Systems  Consulting 

150  Avenida  Cabrillo.T,  San  Clemente,  CA  92672 


CIRCLE  250  ON  READER  SERVICE  CARD 


MAKE  LEARNING  FUN 

with  the  CODEKEY  1000 

Code  Practice  Oscillator 

—Compact  and  Easy  to  carry 
—Operates  on  9V  battery 

included 
—Adjustable  Volume 
—Durable  Metal  Case 
—Variable  Sidetone 


95 


Media 

Mentors 

[XI 


int 


TO  ORDER 
—CALL— 
(71 8)  983-1416 

P,0.  Box  131646 
STATE N  ISLAND 
N.Y.  10313^0006 


CIRCLE  241  ON  READER  SERVICE  CARD 


T/5V/  W  The  No-Tune 


mmmm 


Windom  Antennas 


* 


>o  pruning,  :>:>!         No  i lining.  No  knobs  to  twisr 

t  TNT  b  No-Tune  on  60  cwi  44  2ft  17,  12  &  10.  TNTV2  i*  No- tun*  or 
4&  20  &  10,  Woifc  ^hcr  banJj  w/  inner.  DX  &  Cain  rise  w/  frequency 
Ready  to  Use  N*w     |        Kink-Proof  No  IJaps  er  fosisors 

Indues  Custom  W.vStt!<4  Insulated  t*  M00  V 

100  ft.  RG-fot  tee  Jliae  1       Low  Noise  Raxni  500  Watte 

Call  to  Order       \ 


WindrtmTechNot*  PlZHi 

$*>9>  ppd  USA 
[n£o:J0i -373-64 2S 

AntennasWest 

.  Box  50062.  Prcwo,  L"T  &4605 


lUn    137ft.  Ion 

0B?  <B» 


long  sAh 

g.  *^ 
*{?£  800*926-7373 
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HamCall  /  CD-ROM 

500,000  MAMS  plus 

t.QW*  01  Public  Domain 
Amateur  Radio  Programs  and  Data 

CO-flQfclCfcsc tSOOO 

QgErt^r  ft*tri»val  SotlWttW. 55QCO 

StHppng  (per  order) S5.00 

&Sfty  COU-61M  plover       .$543JQQ 
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»3uckm aster  publishing 

R1.  3,  Ro*  56 -Mineral,  Virginia  23117 
7Q3IB94-5777  -  000:282-5838 
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Radio  Shack,  mounted  in  groups  of  two, 
four,  or  eight. 

Layout  is  not  critical,  nor  is  the  size  or 
shape  of  the  enclosure.  However,  the  enclo- 
sure probably  should  be  metal  to  provide 
shielding  from  RF. 

The  switches,  Radio  Shack  part  #  RS  275- 
1386.  have  shafts  about  1.5  inches  long. 
These  will  have  to  be  shortened  for  front 
panel  mounting;  or  you  can  do  as  I  did — 
mount  the  switches  on  an  inner  panel  about  an 
inch  from  the  front  panel.  The  mounting  plate 
does  not  have  to  be  especially  rigid  because 
when  the  shafts  are  extended  through  the 
from  panel,  the  whole  assembly  becomes 
quite  sturdy-  Care  must  be  taken  in  aligning 
the  front  panel  holes  with  those  of  the  mount- 
ing plate  to  prevent  binding  of  the  switches  in 
the  final  assembly. 


"Now  I  can  switch 

from  SSTV  to  RTTY  or 

WEFAX  with  the  flick 

of  a  switch/' 


To  make  wiring  as  easy  as  possible,  mount 
the  switches  on  the  mounting  plate ,  but  do  not 
install  the  plate  in  the  enclosure  at  this  time, 

I  found  a  shortcut  while  wiring  my  unit 
which  saves  construction  time.  Instead  of  cut- 
ting and  stripping  each  wire  for  the  connec- 
tions between  switches,  I  stripped  the  solid 
copper  wire  at  the  connection  point,  slid  the 
insulation  to  both  sides,  and  then  formed  a 
loop  in  the  conductor  which  was  inserted 
through  the  switch  terminal  lug  and  soldered. 
This  procedure  is  illustrated  in  Figure  3. 

Repeat  the  above  process  for  each  position 
of  the  switches  until  you  have  a  tap  for  each 
source  available  at  each  output  switch.  The 
photo  shows  the  layout  for  the  switches  and 
the  construction  techniques  outlined  above. 
The  use  of  different  colors  of  wire  for  each 
chain  will  greatly  simplify  wiring. 

After  the  switches  are  wired,  you  can  in- 
stall the  mounting  plate  in  the  enclosure.  The 
input  and  output  connectors  can  be  installed, 
but  be  sure  to  tie  all  the  shell  connections 
together  to  provide  a  common  return,  as 
shown  in  Figure  I  and  the  photo. 

Now  you're  ready  to  finish  wiring  by  sol- 
dering a  wire  from  the  center  tap  of  each 
switch  to  an  output  jack,  and  by  connecting 
the  switch  position  chains  to  the  input  jacks. 

Final  assembly  consists  of  labeling  the 
switches  and  phono  jacks,  adding  knobs,  and 
any  finishing  touches.  My  audio  switching 
panel  was  built  into  a  speaker  cabinet  mainly 
to  conserve  space  at  the  operating  position, 

Now  I  can  switch  from  SSTV  to  RTTY  or 
WEFAX  with  the  flick  of  a  switch.  I  can 
switch  rigs  jusr  as  easily,  with  the  added  ben- 
efit that  my  shack  is  a  lot  neater  with  all  of 
those  audio  cables  out  of  sight  behind  the  gear 
where  they  belong. 


David  A.  Mamon  NICTI,  RR  3  Box  191, 
Newport  ME  04928. 


New  AOR 
Scanner 


1000  Channels. 
8 -600MHz, 
805-1300 
MHz 


AR1000 

Totid  Piiue,  FreLy'rt  Prepaid 
l,El!tprHF!S  Shipping  OpLiraual  !■ 

$499 


•  Continuous 
coverage 
(except  UHF  TV 
600-805) 
•AM,  FM  and  wide 
band  FM  tuning  modes 

•10  Scan  Banks.  10  Seaich  Banks. 
•SeJecwbte  Priority  ChanneJ. 

•  Selectable  Search  Increments, 

■  Peim a nenr.  memory  backup 

•  25  Day  Satjsfactson  Guarantee 

Full  refund  if  not:  Sattsfiod 

•  No  Frequencies  cut  out 

•  All  nor  trial  acces&ones  included 

•  Size;  6  7/8-Flxl3/4'-Dx2  1/?r-W 

Wt.  12  U£. 


COMMUNICATIONS 
10701  E.  106th  St.  Indpls.,  IN  46256 

Toll  Free  800-445-7717 

Visa  and  Master:  card 

(COD  sJightly  higher) 

FAX  {317)549-3794 
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PCSW^$99.00 

A  Complete  Digital 
Reception  System 

PC  SWL  contains  ttie  hardware,  software,  in- 
structions and  frequency  lists  needed  to  aUow 
you  to  receive  a  vast  variety  of  digital  broad- 
casts transmitted  over  shortwave  radio  with 
any  IBM  PC  or  Compatible  computer.  The 
product  consists  of: 
Demodulator 

Digital  Signal  Processing  Software 
80  Page  Tutorial  Reference  Manual 
World  Press  Frequency  List 
Tutorial  Audio  Cassette  with  Samples 

PC  SWL  automatically  decodes  Morse  code, 
Radio  Teletype,  FEC  (forward  Error  Correcting 
Code),  SELCAL  (Selective  calling  transmis- 
sions), and  NAVTEX, 

ADVANCED  FEATURES: 

Tuning  Oscilloscope 

Digital  Waveform  Presentation 

Auto  Calibration  and  Code  Recognition 

Continously  Tunable  Filter  Frequencies 

Variable  Shift 

Adjustable  CW  Filter  Sensitivity 

Farnsworth  Code  Compatibility 

Unattended  Capture  and  Printing 


Software  Systems  Consulting 
150  Avendia  Cabrillo  "C" 
San  Clemente,  CA  92672 

(714)  498-5784 
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AMATEUR  RADIO  AND  COMPUTER  EQUIPMENT 


ute 


800-942-8873 


O  KENWOOD 

ICOM  iaASTB™    ifconcept/ 


cushcraft  (S 


C-OPLPOflATION 


Call  for  your  Special  Price 


AND  MUCH  MORE. 

1057  East  2100  South 

Salt  Lake  City,  UT  84106 

801-467-8873 
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ATV  CONVERTERS   •  HF  LINEAR  AMPLIFIERS 


DISCOVER  THE  WORLD  OF 
FAST  SCAM      /&     ..TELEVISION 


HF  AMPLIF  i£RS  per  MOTOROLA  BULLETINS 
Campleti  Pary    Lift  for    HP  Amplifier.  Described 

in  tfi* Motorola  Bulletin*. 


UNIVERSAL  DIGITAL  FREQUENCE  READOUT 

TK-1  [Wired /tested  | „ I  l*fl-fli 


CM 


AMATEUB  TELEVISION  CONVERTERS 

ATV2    110-45,6., , *  4405  Kit 

ATVJ   430-450  (CaA3-FET}-., M9.S5  Kll 

ATVi   »D3-Q2S  [GaAS-FeTJ ,,.*  ».»  Kit 

AUDIO  SQUELCH  CONTROL  far  ATV 

SIL  7^Z7. I3B.9B  Kil 


AN75D.  300W  $160.70 
AM7G2  UOW  t  93.25 
AN779L  J0W  |  A3.79 
AN779H  30W  1  93.19 
AR3I*  JOPW  M9SM 


EB$3   HOW  t  IJ.6S 
EB77A  3O0W  1139.20 

EB1D4  6<orjW  $441. IS 
AR30S  100W  *3*1-S3 


REPEATER  COWTROLLEB 
RC-1000  |Wir«d/ti*[*d| 


2  METER  VHF  AMPLIFIERS 

35  Wat!  MDd*l  33SA 

75  Vfutl  Mr>d*l  D75A ,,..... „.. 

Available  in  lut  or  wired  /teited 


NEWI!   IK  WATT  2-SP  MHi  Ampler 

POWER  SPLITTERS  and  COMBINERS 

1-JOMHi 

600   Watt      PEP  J-Pflrt I6G.GS 

iOOO  Watt  PEP  Z-Pert •  ?9M 

1200  Wall      PEP  4-Perl I  BBSS 

n.°WATT_4JO-.«0  MHj  PUSH -PULL  LINEAR 


HEAT  SINK  MATERIAL 

Model  99  H»l  Smlc(6.5il3il.6]  

CHS— ft  Capper  £pr*pder  (0***1/4)  , 

W*  irlaa  itwk  H  wrt— ta  -  Fire*  parti 


.1239-45 


.1  22.00 
.1  11.00 


PLIFJaft    -   SSB- 


,179.95  KEl      KEB67-PK(HlrJ , ;,.».  J159-95 

(lU&SKil       KEH67— PDB  (PC  Bo&rdf *    1*,00 

KtflfiJ      1  |  Manual  | $      £.00 

For  detailed  Information  and  pi-ice ir  cail  «  writ*  fat  cut  free  cat* 


CHIP  CAPS-Kem*t/ATC 

METALCLAD  MICA CAPS-  Umko/Scmu 

RF  POWER  TRANSISTORS 

MINI-CIRCUIT  MIXERS 

5BL-1  {l-SOOMij .......|    6.50 

SBL-ltf  {Ift-ffiQOMil i    7.95 

ARCQ  TftlMMER  CAPAfilTORS 

VK2D0-20/4B  RF  Choke •   1.20 

56  -5,00-GS-JB  Ferrite  B<ad  ....  I     .20 

Broadband  HF  Transformer  ■ 


Add  *  3. SO  for  itlipppna.  and  handling. 


:|0(. 


tv 


*h 


*p 


*/A 


Communication 
Concepts  Inc. 

508  Milk  tone  Drive  *  Xtnia,  Ohio  45365  *  IS13J  426-1*00 
FAX5t3~42S-3B11 


CCI 


n-jrnlEr  charge 


mm 


& 


& 


****** 


^ 


*p 
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WHY  IS  THIS  TOUGH  OLD  BIRD  STILL 
THE  INDUSTRY  STANDARD  WATTMETER? 


Simple.  No  one's 

been  able  to  improve 

on   the    basic   Bird 

Model  43  THRULINE® 

directional  wattmeter  since 

its  inception  —  not  even  us>' 

Rugged,  reliable  and  accurate 

it's  also  extremely  versatile  and 

easy  to  use.  With  Bird  precision 

plug-in  elements,  it 

measures  forward  and  ,        f      , 

reflected  CW  power  wHo  elS€  ®ut 

from  lOOmW  to  10,OOOW, 

0.45  to  2?300  MHz,  with 

±5%   of  full-scale 


BiiVB 


accuracy.  It  even 
has  built-in  remote- 
reading  capability,  can 
be  used  for  RF  signal  sam- 
pling  and  its  QC  (Quick 
Change)  connectors  are  inter- 
changeable in  the  field  without 
affecting  calibration*  There's  a 
mode!  that  reads  AM  peak  power 
too,  the  new  43P  ...  or 
you  can  retrofit  your 
trusty  Model  43  for  it  in 
about  15  minutes.  Con- 
tact us  or  your  Bird  dis- 
tributor for  details. 


30303  Aurora  Rd,  Cleveland,  Ohio  44139  •  216/248-1200  *  TLX:  706S98  Bird  Efec  UD  •  FAX:  216/243  5426 

Western  Sates  Office:  OjakCA.  805/646-7255 

©  Copyright  19B9  Bi-rd  Electronic  Corp. 
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Number  18onyour  Feedback  card 


73  Review 


by  Louis  A.  Smith,  It  N3BAH 


The  AR-880  Pocket  Scanner 


Listening  above  800  MHz. 


Ace  Communications,  Inc. 

1 0707  E.  106th  St 

Indianapolis,  IN  46256 

Price  Class:  less  than  $200 

Tel.  (800)  445-7717 


With  the  move  by  many  agencies  to  the 
800  MHz  band,  there's  a  natural  inter- 
est in  monitoring  this  part  of  the  spectrum, 
whether  you're  listening  to  a  specific  agency 
or  conducting  a  random  search.  Until  recent- 
ly, however,  not  many  good  receivers  even 
covered  this  band,  and  of  those  that  did,  some 
only  covered  segments,  eliminating  the  cellu- 
lar telephone  portions. 

The  recent  introduction  of  scanning  moni- 
tors by  ACE  Communications  of  Indiana 
has  provided  the  public  safety  listener  with  a 
complete  line  of  general  coverage  VHF/UHF 
AM/FM  scanning  receivers.  These  not  only 
incorporate  the  traditional  public  service 
bands,  but  also  the  entire  800  MHz  range  as 
well, 

New  and  Basic 

The  AR-880,  newest  member  of  the  ACE 
family  and  basic  model  in  the  line,  is  by  far 
one  of  the  smallest  portable  scanners  present- 
ly available.  Its  synthesized  programmable 
receiver  eliminates  the  need  for  crystals,  and 
it  covers  30-50,  138-174,  406-525,  and 
800-995  MHz  in  the  FM  mode,  with  20  chan- 
nels for  frequency  storage,  as  well  as  search 
capability.  The  unit's  straightforward  pro- 
gramming and  lack  of  unnecessary  bells  and 
whistles  make  it  easy  to  operate,  and  the  un- 
der $200  price  tag  (factory  direct)  puts  it  well 
in  the  ballpark  of  other  pocket  pro* 
grammable  scanners. 

Upon  receiving  the  radio  from  ACE,  I 
observed  that  the  shipping  contain 
er  was  very  light,  weighing  just 
over  a  pound,  and  I  wondered 
whether  something  had  been 
left  out  (like,  perhaps,  the 
scanner  itself!).  After  open- 
ing the  package,  however, 
I  was  pleased  to  find 
everything  intact.  The 
AR-880's  light  weight  is 
just  one  of  its  positive 
characteristics. 

The  unit  comes 
complete  with  ear- 
phone, flexible  anten- 
na, and  fou  r  AAA  alka- 
line  batteries  which 
allow  immediate  pow- 
er-up. After  attaching 
the  antenna  and  put- 
ting in  the  batteries, 

you're  ready  to  start        The  ACE  AR-880,  uftra- 
listening!  The  instruc-       compact  and  lightweight 


tion  leaflet's  directions  are  easy  to 
understand. 

Overall  Operation 

Operation  is  nearly  identical  to  that  of  the 
more  familiar  Regency  scanners.  When  you 
first  turn  the  unit  on,  it's  in  the  scan  mode,  and 
you  must  begin  by  switching  to  manual  and 
programming  desired  frequencies  into  the 
channels  via  the  front-mounted  keyboard. 
You  do  this  by  keying-in  the  desired  frequency 
in  megahertz,  followed  by  the  two-digit  chan- 
nel number.  You  can  enter  any  combination  of 
frequencies  at  any  time,  and  change  them 
when  you  want  to. 

After  entering  the  channels,  you  may  scan 
them  by  pressing  the  scan  button.  You  may 
lock  out  channels  you're  temporarily  not  in- 
terested  in  by  entering  their  channel  num- 
bers during  scanning.  You  may  re-activate  a 
channel  by  entering  the  number  again.  To 
monitor  one  particular  frequency,  simpty 
press  the  manual  key  until  you  reach  the  de- 
sired channel. 

In  order  to  facilitate  the  monitoring  of  re- 
peaters or  simplex  systems,  you  can  toggle 
the  delay/hold  key  on  and  off.  This  four* 
second  scan  delay  covers  all  20  channels. 
With  the  delay  off,  scanning  resumes  iess 
than  one  second  after  a  transmission 
ceases. 

A  priority  feature  is  also  available.  If  a 
particular  frequency  is  of  primary  inter- 
est, enter  it  into  the  Channel 
One  position,  which  is  associat- 
ed with  the  priority  monitoring 
mode.  This  mode  activates  a 
special  circuit  which  samples 
Channel  One  every  few  sec- 
onds, switching  to  it  im- 
mediately if  activity  is 
found.  Toggle  priority 
on  and  off  by  pressing 
the  pry  key. 

Search  Operations 

To  locate  new  frequen- 
cies, the  AR-880  search- 
es between  two  user-se- 
lected limits  within  a  band. 
Enter  search  limits  by  first 
pressing  the  search  key. 
The  manufacturer's  instructions 
mention  selecting  a  search  increment 
of  either  5,  10,  12.5,  or  25  kHz  before 
entering  the  lower  search  range,  by  se- 
quentially pressing  the  increment,  inc. 


v 

I 


key  until  the  display  flashes  the  desired  value 
at  the  top.  However,  the  unit  appears  to  as- 
sume default  increments  of  5  kHz  between  30 
and  175  MHz,  and  12.5  kHz  between  406  and 
525  MHz.  This  is  satisfactory  since  it  covers  al  I 
standard  and  nonstandard  frequencies  used 
in  these  bands. 

For  searching  above  800  MHz,  a  unique 
12.5  kHz  offset  is  included,  activated  via  a 
button  on  the  top  of  the  unit  near  the  rotary 
ON/OFF-volume  and  squelch  controls,  Press- 
ing this  button  instructs  the  unit  to  search  800 
MHz  ranges  by  sampling  frequencies  12.5 
kHz  below  those  displayed.  Without  engaging 
this  feature,  you  can  only  search  these  ranges 
in  25  kHz  increments,  which  could  possibly 
result  in  missing  some  active  frequencies  in 
those  areas  where  channel  spacing  in  this 
band  permits  allocations  "in  the  cracks."  This 
control  does  not  function  on  any  other  band. 

During  a  search,  the  microprocessor-con- 
trolled, synthesized  receiver  passes  through 
the  frequency  range  in  the  desired  increments 
until  it  finds  a  signaL  When  it  locates  an  active 
frequency,  the  search  will  either  remain  there 
or  resume  searching  after  a  four-second  de- 
lay, depending  on  whether  you've  selected 
the  delay  or  hold  mode  with  the  delay/hold 
key. 

At  any  time  during  a  search,  you  can  switch 
from  automatic  to  manual  searching  by  press- 
ing manual.  The  search  then  stops  on  the 
present  frequency,  If  you  continue  to  press 
manual  or  hold  it  down,  you  can  step  forward 
one  increment  at  a  time.  To  resume  automatic 
searching,  press  search.  Press  scan  to  dis- 
continue either  form  of  search. 

Specifications 

Specifications  for  the  AR-880  include  sensi- 
tivity ratings  of  0,4  pV  on  VHP.  0,5  \lV  on  UHFT 
and  0.8  [±\f  above  800  MHz,  The  scan  rate  of 
20  channels  per  second  is  adequate,  and  au- 
dio through  the  2"  internal  speaker  is  set  at  a 
little  over  100  mW.  Power  requirements  are  6 
volts  DC,  at  about  50  mA  fully  squelched  (no 
audio)  and  70  mA  at  maximum  vo/ume  with 
audio. 

The  scanners  small  size  and  light  weight 
makes  it  one  of  the  first  truiy  pocket-size 
portable  scanning  monitors  on  the  market.  It 
measures  just  5*H  x  2Va  *W  x  1-11/16*0,  and 
weighs  1 6  ounces  with  the  batteries.  The  flex- 
ible antenna  supplied  with  the  unit  is  a  thin, 
single-element  type,  rather  than  the  conven- 
tional thicker,  rubberized  wire-wound  variety, 
and  adds  a  professional  touch.  Below  this  is 
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the  2"  internal  speaker,  and  above  is  the  LCD 
display. 

On  top  of  the  unit,  in  addition  to  volume, 
squelch,  etc.,  is  a  keyboard  lock  button 
which  prevents  accidental  entries  while  mo- 
bile. It  also  has  an  earphone  jack  for  private 
listening. 

Field  Notes 

In  field  testing,  the  AR-880  proved  to  be 
easy  to  program  and  operate.  All  keyboard 
sequences  are  logical  and  easy  to  remember, 
and  the  large  LCD  display,  with  its  convenient 
top-front  Joe  at  ion,  is  easy  to  read  and  under- 
stand. The  primary  display  characters  indicat- 
ing channel  number  and  frequency  are  easy 
to  view  under  conditions  of  normal  lighting. 
In  addition  to  these  numerics  status  words, 
such  as  "Search,"  'Delay."  "Hold/1  and 
"Scan"  or  "Manual/"  are  displayed,  as 
appropriate.  The  frequency  increments 
appear  in  smaller  characters  along  the  top  of 
the  display,  and  are  difficult  to  read  at  a 
glance,  but  they  aren't  really  essential  due  to 
the  pre-programmed  appropriate  default  val- 
ues. 

The  keyboard,  located  at  the  top  of  the 
receiver's  face,  is  comprised  of  16  gray 
rubber  keys  which  contrast  well  with  the  black 
case.  They  function  flawlessly;  they  do  not 
"bounce"  (i.e..  unintentionally  repeat  charac- 
ters when  pressed  once)  as  occurs  on  some 
programmable  scanners,  and  they  do  not  give 
a  positive  "click"  when  pressed  or  emit  a 
"beep"  to  confirm  keyboard  entries.  This  lat- 
ter omission  is  welcome,  as  the  annoying 
"beep,  beep"  which  accompanies  other  mon- 
itors is  embarrassing  when  you  want  to  use 
them  discreetly. 

The  pre-programmed  decimal  point  for 
all  frequencies  above  50  MHz  is  another 
nice  keyboard  feature.  If  you're  entering 
453.450  MHz  into  Channel  15,  you  would  key- 
board: 45345,  enter,  15.  The  microprocessor 
would  assume  your  entry  to  be  above  50  MHz 
and  record  the  entry  as  453.45  MHz.  For  fre- 
quencies between  30-50  MHz.  however,  it  is 
necessary  to  use  a  decimal  point.  If  you 
attempt  to  enter  a  frequency  outside  of  the 
previously  listed  bands,  an  error  message  ap- 
pears, 

The  reset  button  is  on  the  lower  right  of  the 
keyboard,  recessed  behind  the  front  panel 
and  accessed  through  a  small  hole.  If  you 
want  to  erase  all  frequencies  from  both  the 
scan  and  search  memories,  use  the  point  of  a 
pen  to  press  this  button. 

The  ON/OFF-volume  and  squelch  rotary  con- 
trols operate  smoothly,  as  do  the  keyboard 
lock  and  - 12,5  kHz  offset  buttons.  The  BNC 
antenna  connector  conveniently  allows  quick 
connection  to  an  external  antenna  when 
you're  driving, 

The  battery  compartment,  concealed  by  a 
sliding  cover,  is  located  on  the  lower  half  of  the 
back  side  of  the  radio.  Inside  the  snug  com- 
partment, the  four  AAA  batteries  fit  in  a  holder 
which  can  can  also  contain  NiCd  batteries.  If 
you  want  to  use  ACE's  optional  NiCd  pack, 
you  can  remove  the  holder  to  make  room  for  it. 
The  AR-880  can  also  accommodate  an  exter- 
nal power  source  via  a  sub-miniature  coax 


jack  on  the  left  side  panel  This  jack  will  accept 
the  ACE  charger/AC  adapter  or  other  6  volt 
DC  power  source. 

The  belt  carrying-clip  is  a  single  piece  of 
metal  secured  to  the  rear  panel  by  two  screws. 
The  clip  holds  ihe  scanner  securely  in  place, 
and  with  the  scanner's  light  weight,  you  even 
forget  it's  there!  Or,  if  you  prefer  to  carry  the 
AR-880  in  your  pocket  or  in  the  optional 
leather  carrying  case,  you  can  easily  remove 
the  clip. 

The  AR-880's  sensitivity  and  selectivity 
on  VHF  proved  close  to  the  spec  ratings 
and  were  average  for  a  pocket  scanner.  The 
unit's  performance  on  UHFf  however,  was 
outstanding!  The  AR-880's  short  flexible  an- 
tenna easily  received  signals  from  stations 
more  than  50  miles  away,  over  mountainous 
terrain.  The  only  disturbing  occurrence  on 
UHF  was  the  near  total  annihilation  of  470- 
471  MHz  by  internal  "birdie"  signals.  Other- 
wise, the  major  public  safety  subbands  of 
453-454  and  460-460.600  MHz  were  interfer- 
ence-free. Several  birdies  just  below  461  and 
462  MHz  hindered  business  monitoring  in 
460.6-465.0  MHz, 


"The 

unit's  performance 

on  UHFf  however,  was 

outstanding!" 


The  unit  also  received  the  800-950  MHz 
band  with  exceptional  sensitivity  and  freedom 
from  interference,  Signals  were  loud  and 
clear,  and  produced  good  audio  when  re- 
ceived dead-on  frequency.  I  encountered  rela- 
tively few  birdies  considering  the  width  of  this 
range.  The  search  rate  was  good  when  I 
tracked  through  newly-Found  trunked  sys- 
tems. In  segments  of  the  band  where  channel 
spacing  is  30  kHz,  however,  the  disparities  in 
channel  spacing  (from  the  receiver  stepping  in 
increments  of  12-5,  or  25  kHz  when  the  alloca- 
tions are  every  30  kHz)  sometimes  caused  the 
receiver  to  be  5  to  10  kHz  off  the  actual  trans- 
mit frequency.  This  made  the  audio  sound 
tinny.  These  disparities  can  render  certain  fre- 
quencies unmonitorable  when  the  receiver  is 
10  kHz  off. 

The  Offset  Feature 

The  12.5  kHz  offset  button  received  busi- 
ness and  public  safety  frequencies  in  this 
band,  but  it  wasn't  intended  to  remedy  the 
30  kHz  spacing  problem,  and  it  didn't.  Techni- 
cally, this  control  deducts  the  offset  from  Ihe 
displayed  frequency,  so  you  have  to  mentally 
subtract  it  to  know  the  actual  frequency.  The 
usual  search  increment  in  this  band  is  25  kHz, 
which  is  not  altered  when  you  use  the  offset. 
However,  remember  (especially  when  you're 
searching  the  800  MHz  spectrum  or  program- 
ming frequencies  in  this  band)  that  instead 


of  checking  the  displayed  frequencies,  the 
receiver  is  actually  listening  12.5  kHz  below. 
Therefore,  you  will  not  be  covering  twice 
as  many  frequencies  in  a  search  when  the 
-12.5  kHz  offset  is  on;  rather,  you  will  only  be 
covering  frequencies  which  fall  in  between 
those  usually  covered  by  a  search  without  the 
offset. 

Turning  the  offset  on  while  scanning  can 
result  in  some  interesting  situations.  For  ex- 
ample, what  does  a  listener  do  when,  among 
the  20  scanning  channels  he  has  pro- 
grammed, some  800  MHz  frequencies  require 
the  offset  and  others  do  not?  It  would  seem 
practical  to  receive  one  group  or  the  other, 
but  not  both  at  the  same  time.  Bui  you  cannot 
program  the  synthesizer  individually  to 
receive  and  display  the  actual  offset  frequen- 
cy. This  could  be  a  problem  if  you're  going  to 
use  the  AR-880  where  splinter  channel  as* 
signments  are  used  alongside  normal  alloca- 
tions, 

Minor  Shortcomings 

The  AR-880  does  not  have  a  light  to  illumi- 
nate the  LCD  display,  which  renders  night  use 
impossible  without  another  source  of  light. 
The  manufacturer  explained  that  the  omission 
of  a  light  helps  conserve  minimal  battery  pow- 
er in  such  a  small  unit. 

I  noted  several  other  minor  difficulties.  The 
instruction  leaflet  provides  sufficient  informa- 
tion for  the  experienced  scanner  user,  but 
it's  short  on  details  helpful  to  a  beginner. 
Also,  there  is  a  lack  of  accurate  information  as 
to  which  search  increment  would  be  best  to 
use  on  each  band,  ACE  supplements  the  in- 
structions with  an  information  sheet,  but  it  is 
badly  in  need  of  correction.  For  example,  it 
suggests  using  12.5  kHz  search  increments 
on  VHF  high,  and  states  that  it's  lawful  for 
amateur  radio  licensees  to  monitor  cellular 
telephone  communications.  Several  refer- 
ences to  AM  capability  and  the  aeronautical 
band  need  to  be  eliminated,  as  they  are  carry- 
overs from  a  manual  for  another  scanner  in 
the  ACE  line. 

The  alkaline  batteries  which  come  with 
the  unil  are  good  at  first,  but  with  heavy  use 
they  can  be  quickly  depleted,  making  opera* 
tion  expensive.  A  better  solution  is  to  pur- 
chase NiCd  battenes  from  a  local  radio  shop. 
or  the  NiCd  pack  directly  from  ACE.  An 
internal  NiCd  pack  and  charger/adapter  as 
standard  equipment  would  be  a  welcome 
addition, 

A  Contender  in  the  Market 

Despite  several  shortcomings,  the  AR-880 
by  ACE  Communications  is  definitely  a 
contender  in  the  pocket  scanner  market. 
With  its  ultra-compact  size,  complete  cover- 
age of  800-950  MHz,  good  sensitivity, 
and  under-$200  price  tag,  it  certainly  is  a 
welcome  addition  to  the  field  of  pocket  scan- 
ners. It's  worth  consideration  by  any  hobby- 
ist intent  on  listening  to  the  world  above 
800  MHz 


You  may  contact  Louis  A.  Smith  ft  N3BAH 
at RBJB  Box 479,  Latrobe  PA  15650-9053, 
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Atv 


Number  19  on  your  Feedback  card 


Bit!  Brown  WB8ELK 
%  73  Magazine 
Forest  Road 
Hancock  NH  03449 

Summer  Fun 

Just  because  Summer  is  here,  don't 
assume  that  ATV  activity  takes  a  back 
seat  to  outdoor  fun.  Some  of  the  best 
DX  openings  occur  during  June,  July 
and  August  Temperature  inversions 
can  occur  regularly  this  time  of  year, 
particularly  during  the  late  evening 


Ham  Television 


WB9KMO  operated  from  9p000-foot 
Mt.  Pinos  during  the  UHF  contest  in 
1981.  I  drove  up  to  a  5,500-foot  peak 
near  the  entrance  of  Yosemite,  Even 
though  we  were  200  miles  apart  I  could 
see  an  excellent  picture  using  just  a 
quarter- wave  whip  attached  to  my  TV. 
Needless  to  say,  he  was  P-5  with  my 
tripod  mounted  beam.  During  this  com- 
ing Field  Day,  Cal  WA1WOK  will  be 
operating  ATV  from  6,60Q-1oot  Mt. 
Washington,  the  highest  point  in  New 
England,  which  should  net  him  con- 


take  you  up.  Jeff  KA8WLV  visited  one 
of  these  fly-ins  and  ended  up  televising 
a  very  exciting  flight  from  the  back  seat 
of  a  restored  WW  II  fighter.  They  even 
simulated  a  dogfight  as  well  as  some 
hair-raising  'strafing"  runs.  The  crowd 
in  the  hangar  loved  the  show  and 
asked  lots  of  questions  about  ATV  and 
amateur  radio. 

Try  attending  a  hot-air  balloon  exhi- 
bition. Shouldn't  take  much  arm  twist- 
ing to  convince  one  of  the  ba!loonists  to 
take  your  ATV  station  aiong.  .  .and  of 
course  someone  to  operate  it!  Not  only 
will  you  get  the  ride  of  a  lifetime,  you'll 
provide  your  local  ATV  group  with  a 
real  thrill.  Earl  KS8J  and  Tommy 
N7KBO  of  the  Phoenix  AAA5  club  took 
this  idea  one  step  further  and  held  their 
marriage  ceremony  aboard  a  hot-air 
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Photo  A.  Computer  screens  transmitted  from  the  * FOX"  (ATCO  Foxhunt). 


Photo  0,  BRATS  ATV  Foxhunt  (Davenport  Iowa). 


hours  and  just  before  sunrise.  Expect 
to  see  some  200-400  +  -mile  openings 
occur  in  the  Midwest  and  East  Coast,  If 
you  live  in  a  major  metropolitan  area 
you  can  actually  use  those  nasty, 
s moggy  days  to  your  advantage  A 
thick  smog  layer  is  a  good  tipoff  that  a 
heallhy  inversion  layer  is  present 
ATVers  in  Los  Angelas  have  made 
100-mile  contacts  on  the  1200  MHz 
band  using  less  than  10  milliwatts  dur- 
ing a  Smog  Alert. 

Summer  is  a  good  time  for  mountain- 
topping  expeditions,  A  small  portable 
ATV  station  and  small  beam  can  net 
you  some  amazing  results.  Chuck 
WB9I HS  plans  an  expedition  to  the  top 
of  6,900-foot  Mt.  Mitchell,  North  Caroli- 
na, this  May.  Don  K4SAO  and 
KC4CTW  operated  from  nearby  Mt. 
Roan  last  year  making  some  350-mile 
contacts  with  the  aid  of  an  early  morn- 
ing enhancement.  Try  and  coordinate 
with  another  group  to  attempt  a  moun- 
tain-to-mountain   contact.   Rod 
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tacts  over  a  several -state  area. 

Those  of  you  in  the  flat  lands  of  the 
Midwest  shouldn't  despair!  Summer  is 
the  perfect  time  to  convince  any  pilot 
friends  to  give  you  and  your  ATV  sys- 
tem a  ride.  Create  your  own  mountains 
and  band  openings!  Just  attach  a  mag- 
mount  to  the  landing  gear  (use  furnace 
tape  to  secure  it)  and  prepare  to  make 
some  100-mile  or  more  contacts.  Bring 
along  a  video  recorder  and  try  operat- 
ing as  a  "delay-action"  ATV  repeater 
This  is  a  great  way  to  hook  up  isolated 
groups  who  normally  don't  work  each 
other. 

An  EAA  (Experimental  Aircraft  Asso- 
ciation) meeting  or  fly-in  is  a  good 
place  to  meet  pilots  who  may  be  inter- 
ested in  taking  you  aloft  Bring  along  a 
portable  ATV  system  and  a  TV  set.  Of- 
fer to  provide  live  video  from  the  cock- 
pit of  one  of  these  experimental  crafts 
to  the  TV  set  in  the  hangar  so  that  ev- 
eryone can  "fly  along."  You'll  probably 
have  several  pilots  waiting  in  line  to 


balloon,  while  transmitting  the  event 
via  ATV  down  to  the  crowd  below! 

ATV  Foxhunt 

There's  nothing  like  a  foxhunt  to  get 
the  locals  together  for  a  little  friendly 
competition.  Several  ATV  groups  have 
decided  to  add  a  new  dimension  to  fox- 
hunting. .  the  Video  Foxhunt,  Armed 
with  nothing  more  than  TV  sets  and  a 
variety  of  mobile  directional  antennas 
the  ATCO  group  (Amateur  Television 
of  Central  Ohio)  positioned  themselves 
around  Franklin  county  for  their  first 
hunt  in  the  fall  of  19B8.  The  hidden 
transmitter  powered  up  with  50  watts 
on  439.25  MHz,  with  a  computer 
screen  depicting  a  "Fox."  They  used 
high  power  for  just  one  minute  to  allow 


distant  stations  to  get  their  initial  bear- 
ing. Then  they  dropped  power  to  2 
watts  for  the  duration  of  the  chase.  It's 
always  fun  to  see  the  lenghths  an 
ATVer  will  go  through  to  build  up  his 
"secret  weapon'1  mobile  tracking  sta- 
tion. Dick  W8RVH  definitely  got  a  num- 
ber of  stares  from  passers-by  when  he 
would  periodically  raise  his  beam  on 
the  side  of  the  freeway  on  top  of  a  1 5- 
foot  pole!  KB8UU  had  a  long  yagi  fixed 
in  the  bed  of  his  pickup  truck,  This  set- 
up was  very  effective  but  required  a 
large  parking  lot  to  rotate  his  antenna. 
The  winner  of  the  day  was  Bill  W8DMR 
with  his  PVC  loop  antenna  suction- 
cupped  to  the  side  of  his  car  door.  This 
turned  out  to  be  quite  a  social  event 
with  a  huge  potluck  dinner.  .  . 
however,  to  join  in  the  feast  you  had  to 
find  it!!  Where  did  the  wily  fox  hide??? 
Where  else  but  at  a  Cable  TV  site  sur- 
rounded by  satellite  dishes!  A  number 
of  trackers  drove  by  the  site  since  they 
thought  it  was  too  obvious  a  place  to 
hide. 

The  BRATS  group  (Big  River  ATV 
Society)  of  Davenport,  Iowa,  has  a 
number  of  successful  foxhunts  to  their 
credit.  This  year  six  vehicles  with  two 
or  more  4FhuntersM  met  at  St.  Ambrose 
College  to  chase  out  after  the  "rab- 
bits." The  rabbits  were  Matt  N0G1K 
and  Phil  N92Kr  the  winners  of  last 
year's  hunt.  The  "rabbits"  hid  out  in 
the  parking  lot  of  the  Illinois  State  Po- 
lice in  East  Motine.  Matt  and  Phil  used 
a  10  watt  transmitter  and  the  high  lo- 
cation provided  a  good  signal  for 
the  "hunters'1  to  track  down.  First 
place  was  awarded  to  the  team  with  the 
best  time  and  mileage.  This  year's  win- 
ners were  WB0FBP,  WD0AMA  and 
WB0SBL  arriving  in  38  minutes  after 
driving  20.9  miles.  Second  place  went 
toWBCBIZand  WB0OLX  Over  18  am- 
ateurs joined  in  this  event  for  their 
largest  foxhunt  yet! 

Walk-a-Thon  ATV 

The  Western  Vision  ATV  group  of 
Denver  decided  to  add  video  coverage 
to  help  out  with  the  Super  Cities  Walk 

for  MS.  Five  portable  checkpoints  were 
set  up  along  the  route,  with  Dave 
W60AL  and  YL  Margie  acting  as  rov- 
ing mobi le.  Using  1 44.34  MHz  as  coor- 


Photo  C  W80TUB  manning  Mission  Controf  (Super  Cities  watk-athon) 


Photo  D.  W60AL  roving  mobile  (Super  Cities  waik-a-thon) 


dination  frequency.  Tim  WB0TUB, 
Sieve  NV90  and  Sue  Hoffman,  located 
at  mission  control,  were  able  to  request 
video  from  each  of  the  checkpoints. 
Video  was  P-5  from  all  checkpoints  In- 
cluding some  great  shots  from  the  rov- 
ing mobile.  The  walk-a-thon  officials 
were  quite  impressed  wilh  ihe  cover- 
age, 

Members  of  the  Western  Vision 
group  will  also  be  participating  in  a 
unique  way  to  aid  the  National  Weather 
Service  and  SKYWARN  during  severe 
weather  Several  mobile  ATV  stations 
have  been  put  together  to  ad  as  weath- 
er spotters.  The  mobiles  will  actually 
be  able  to  send  back  live  video  of  the 
severe  weather  direct  to  the  SKY- 
WARN  center  via  a  fink  to  the  ATV  re- 
peater on  lop  of  7f4Q0-foot  Lookout 
Mountain,  In  addition,  N0HMV  in  Love- 
land  (70  miles  away)  and  NBHZY  in 
Denver  have  tower-mounted  cameras 
available  for  weather  coverage  in  their 
areas.  Also  Oliver  NBUBK  can  provide 
a  camera  view  from  the  roof  of  his 
building  in  Englewood  when  needed. 
The  Lookout  Mountain  repeater  has  an 
input  On  426.25  MHz  with  an  additional 
input  soon  to  be  on  1377.25  MHz.  The 
output  is  on  1253,25  MHz  and  provides 
coverage  to  the  greater  Denver  area.  If 
you're  in  me  area,  give  the  Western 
Vision  group  a  call  on  144,34  MHz, 
They  have  an  activity  nighl  every  Mon- 
day night  at  6  p.m.;  they  can  also  be 
found  each  Thursday  night  at  7  p.m.  on 
the  147.225  (-600)  repeater.  (Thanks  to 
Oliver  N&JBK  and  Sharon  N&JBG  for 
this  information.) 

Recently  ATVers  In  Albany,  New 
York,  participated  in  a  campus  run 
around  (he  SUNY-Albany  campus. 
Several  portable  stations  were  set  up 
to  cover  the  event.  Their  nex*  endeavor 
will  be  to  provide  coverage  for  a  regatta 
on  the  Hudson  river.  If  you're  in  the 
Albany  area  give  the  ATV  group  a  call 
on  146  49  simplex  or  via  the  K2CBA 
repeater  on  145,31  {-600).  Thanks  to 
W2MTE  and  K2CBA  for  information. 

Summer  Balloon  Launches! 

Keep  looking  to  the  sky  this  summer. 
If  all  goes  well  there  will  be  a  balloon 


launched  each  week  starting  June 
30th.  Each  balloon  will  have  an  ATV 
transmitter  and  a  two  meter  beacon  for 
tracking  as  well.  Coverage  range 
should  be  around  400  miles  from 
launch  point, 

•June  30. 9  a.m.— WB8ELK  'live  cam- 
era" flight  launched  from  73  head- 
quarters in  Hancock  NH.  ATV:  439.25 
MHz;  FM;  144.34  MHz;  HFnet:  7.155 
MHz 
•July  7,  10  a.m,  CDT— KD0FW  "live 
camera"  launched  from  east  of  Kan- 
sas City  MO.  3  watts  ATV;  439.25 
MHz;FM:  144.34  MHz  &  52.525  MHz; 
HF  nel:  7.232  MHz. 
•July  14  (alternate  dates: July  15  and 
July  21),   1300  UTC— K4BV  "Sky 
Beacon  one"  balloon  from  The  Crys- 
tal River.  Florida  airport,  Alternate 
fauncn  site  is  Inverness,  Florida, 
ATV:  434  MHz  (vertical);  FM:  144.34 
MHz;  HF  net:  7,155  MHz.  Contact 
John  Bayne  N4EEB,  7  Castle  Manor 
Dr,,  Ormond  Beach  FL  32174  for 
more  details. 
■July  21.  9  a-m.  CDT— NJ9Y  launch 
from  Champaign  IL  ATV  on  439. 25 
MHz  (horizontal  t44,340  MHz  (ven> 
cal):  28  MHz  band  CW  transmitter; 
HF  net  7  155  MHz 
•Date  and  time  to  be  announced 
— W0RPK  &  WB8ELK/KA8TEF/ 
KASLWR  dual  balloon  packet 
digipeater  experiment.  Two  balloons 
to  be  flown  at  the  same  time  from  Oes 
Moines,  Iowa,  and  Bucyrus,  Ohio 
(600  miles  apart).  After  reaching 
50,000  feet  packet  stations  will  be 
able  to  link  through  both  balloons  for 
coverage  of  a  large  part  of  the  Mid- 
west. 

Alt  balloon  launches  &  special 
events  will  be  announced  via  the  ATV 
net  on  3.871  MHz  each  Tuesday  mghl 
at  8  p.m.  EOT.  the  AMSAT  net  on  3.840 
MHz  (Tuesday  at  9  p.m.  EOT  &  COT .  8 
p.m.  POT),  as  well  as  on  your  local 
packet  BBS.  AJso.  we've  started  an 
ATV  SIG  on  the  73  phone^ine  BBS. 
Dial  in  on  (603)  525-4438  for  up-lo-t he- 
rn Inute  details-  This  is  an  open  forum 
for  anyone  with  questions  or  an- 
nouncements concerning  ATV.  Stay 
tu  ned .  . 


AMATEUR  TELEVISION 


TVC-4G 
only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Satcom  F2-R  transponder  13,   If  it  is  being  done  in  your 
area  on  70  CMr  all  you  need  is  one  of  our  TVC-4G  ATV 
420-450  MHz  dovvnconveters,  add  any  TV  set  to  ch  3 
and  70  CM  antenna.  Others  may  be  retransmitting 
weather  radar  during  significant  storms.  Once  you  get 
bitten  by  the  ATV  bug  -  and  you  will  after  seeing  your 
first  picture  -  show  your  shack  with  the  TX7(M A  com- 
panion ATV  transmitter  for  only  $279.  It  enables  you  to 
send  back  video  from  your  camcorder,  VCR  or  TV 
camera.  ATV  repeaters  are  springing  up  all  over  -  check 
page  41 1  in  the  90-91  ARRL  Repeater  Directory.  Call 
for  a  copy  of  our  complete  70,  33  &  23  CM  ATV  catalog. 


(818)  447-4565  m-f  8am -5:30pm  psL  Visa,  MC,  COD 

P.C.  ELECTRONICS  twikwsorg) 

2522  S.  Paxson  Ln  Arcadia  CA  91007        MarY*nn  (WB6YSS) 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  intermod,  and  desense 
problems  in  repeater  systems, 

•40  to  1 000  Mhz  tuned  to  your  frequency 

•5  large  helical  resonators 

■Very  high  rejection 

•  Low  noise — high  overload  resistance 

■8  db  gain— ultimate  rejection  >80  db 

•GaAs  fet  option  (above  200  Mhz} 

•Cast  aluminum  enclosure 

Typical  rejection:  *N,  BNC.  and  S0239  connector  options 

-600 Khz  @  145  Mhz:  2§db 

±  1 .6  Mhz  <§  220  Mhz:  40db  (44db  GaAs)       ±20  Mhz  0  800  Mhz:  65db 

±    5  Mhz  @  450  Mhz:  50db  (60db GaAs)       +20  Mhz  @  950  Mhz:  70db 


AUTOMATIC  IDENTIFIERS 


NEW 

Model 
ID-2B 


Up  to  8  EPROM  programmed  messages 
Adjustable  audio,  speed  &  interval  timer 
"ID  over  voice  Inhibit1' 
Low  power  option 
Modular  design 

Message  selection  via  binary  mpui— 
TTL  levels 
•Size:  2.7x2.6x0.7* 

The  ID-28  provides  required  station  identification  without  troublesome 
diode  programming.  The  **ID  over  voice  inhibit"  circuitry  allows  lor  cour- 
teous operation  by  not  allowing  an  ID  until  the  next  squelch  closing 


ID-2B  Wired/Tested  S99. 95 


ID-2B-LP  Low  Power  S109.95 


GLB  ELECTRONICS  JNC 

1S1  Commerce  Pkwy.,  Buffalo,  NY  14224 
716-675-6740     9  to  4 
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Ha  MS  ATS 


Number  20  on  your  Feedback  card 


Andy  MacAliister  WA5ZIB 
74714  Knightsway  Drive 
Houston  TX  77Q83 


More  Hamsats  on  the  Way 

As  if  10  operational  amateur  satel- 
lites weren't  enough  t  more  are  expect- 
ed very  soon.  The  September  1989 
column  detailed  a  proposed  frequency 
plan  for  RS-12/13,  Those  10, 15  and  2 
meter  frequencies  have  been  con- 
firmed by  letter  from  Andy  RS3A  at  the 
RS  control  center  in  Moscow  (see  Pho- 
to A)<  The  launch  date  of  RS-12/13  is 
still  in  question— it  could  be  any  time 
this  year. 

Activity  on  the  RS-10  Mode  A 
transponder  (2  meters  up  and  10  me- 
ters down)  continues,  but  it  has  been  a 
whiie  since  the  Mode  T  unit  (1 5  meters 
up  and  2  meters  down)  has  been  ac- 
tive. When  RS-12/13  is  launched,  we 
hope  its  Mode  T  system  will  be  activat- 
ed regularly.  Signals  from  Mode  T  on  2 
meters  come  through  very  well.  And 
there's  more. 

MIR  Activity 

Photo  B  shows  a  QSL  received  for  a 
contact  with  U2MIR  on  the  Soviet 
Space  Station  MIR,  The  current  crew 


Amateur  Radio  Via  Satellite 


has  not  had  much  time  for  amateur 
radio  activity >  but  more  is  anticipated.  If 
you  have  made  a  contact  with  any  of 
the  cosmonauts,  QSL  via  UW3AX. 
Boris  has  been  responding  directly  to 
those  who  include  a  seif-ad dressed  en- 
velope and  IRCs-  Frequencies  to 
watch  for  MIR  activity  include  145.500 
and  145.550  MHz  FM  simplex. 


RS-14 

RS-14  has  been  scheduled  for  a 
June  1990  launch  from  the  Plesetsk 
launch  facility  located  800  km  north  of 
Moscow.  Like  RS-1 0/11  and  RS-12/13, 
this  amateur  payload  is  a  part  of  a 
larger  satellite.  RS-14  is  attached  to 
GEOS,  a  Russian  geological  research 
satellite.  The  proposed  orbit  is  circular 
and  1000  kilometers  up  with  a  period  of 
105  minutes, 

The  January  1990  column  briefly 
outlined  some  of  the  satellite's  capabil- 
ities. More  information  is  available  now 
that  the  launch  is  imminent.  See  the 
tables  for  details,  The  amateur  radio 
equipment  includes  two  analog 
transponders,  both  using  Mode  B 
(70  cm  up  and  two  meters  down),  and 
the  West  German  RUDAK  2  package. 

Satellite  enthusiasts  who  operated 


RADIO-M1  /RUDAK-2  Data  Sheet 
AMSAT-DL/AMSAT-U  Joint  Project 

RUDAK  II  (2nd  generation)  is  a  part  of  the  Russian  amateur  radio  transponder 
"  JRADIO-M1.,r"M"  refers  to  Molodechno,  White  Russia,  USSR,  RUDAK  is  the 
German  abbreviation  for  "Regenerative  Transponder  for  Digital  Amateur  Ra- 
dio Communications,"  The  transponder  is  a  joint  project  of  AMSAT-U-ORBITA 
in  Molodechno,  the  Adventure  Club  in  Moscow,  and  AMSAT-DL/RUDAK 
group  in  MarburgH  Munich  and  Hanover, 
Launch:  June  1990  from  Plesetsk,  USSR  with  PROTON  rocket, 
Satellite:  "Subtenant1'  to  GEOS,  a  Russian  geological  research  satellite. 
Orbit:  Circular  orbit  at  1000  km  altitude  and  83  degrees  inclination,  Orbftal 

period  is  105  minutes. 
Total  power  consumption:  40  watts  maximum. 
Total  mass;  22  kg 

Total  dimensions:  480  x  400  x  300  mm 
Amateur  Radio  Payload:  Linear  and  Regenerative  Transponders  for  analog 

and  digital  communications  and  telemetry  beacons. 


Photo  B.  QSL  card  for  a  QSO  with  the  Soviet  Space  Station  MIR. 


in  the  mid-seventies  fondly  remember 
the  quality  of  Mode  B  analog  com- 
munications on  the  low-orbit  AMSAT- 
OSCAR  7.  AMSAT  VP.  of  Engineer- 
ing, Jan  King  W3GEY,  performed  tests 
via  the  B  transponder  on  A-O-7  over  15 
years  ago  and  determined  that  signals 
as  low  as  120  mW  ERP  (effective  radi- 
ated power)  could  be  heard  through 
the  satellite. 

The  success  of  Mode  B  on  A-O-7 
inspired  Mode  B  operation  on  the 
Phase  3  high-orbit  satellites  (AMSAT- 
OSCARs  10  and  13)  as  the  main 
transponder  configuration.  The  anaiog 
receiver  on  RS-1 4  is  expected  to  be  as 
good  as  or  better  than  A-O-7,  while  the 
transmitter  is  capable  of  10  watts  out- 
put. Omnidirectional  antennas  and  low 
power  (10  watts  ERP  on  the  uplink)  are 


ture  known  as  the  RUDAK-2/RAD10- 
M1  project  Due  to  amazing  efforts  on 
the  part  of  the  RUDAK  group t  the  com- 
plete digital  satellite  package  was  built 
and  presented  to  representatives  of 
AMSAT-U-ORBITA  in  Munich  on  Janu- 
ary 21 ,  1990.  Final  integration  and  test- 
ing was  completed  a  week  later  in 
Molodetchno  in  the  Soviet  Union. 

RUDAK  stands  for  Regenerative 
Transponder  for  Digital  Amateur  Radio 
Communications  and  is  basically  a 
complex  multispeed  packet  radio 
st  ore -and -forward  system.  Stations 
equipped  for  operation  via  the  mi- 
crosats  will  be  able  to  connect  to  and 
through  the  RUDAK  system  on  RS-14, 
at  least  via  the  1200  bps  uplink.  Note 
(in  the  table)  the  different  data  speeds 
and  modes  that  are  supported.  Uplinks 


Photo  C.  The  "ptug-and-goTr  PacComm  PSK  modem.  (Photo  by  Waiter  Holmes 
WD5GAZ) 


Photo  A.  Andy  RS3A  at  Soviet  RS  satellite  command  station, 
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expected  to  be  sufficient  for  easy 
Mode-B  work  with  the  RS-14  analog 
system. 

During  early  1989,  Peter  DB20S  and 
Leo  UA3CR  had  many  intensive  dis- 
cussions concerning  a  joint  effort  be- 
tween the  RUDAK  group  in  Munich, 
the  AMSAT-U-ORBITA  group  in 
Molodetchno  near  Minsk,  and  the  Ad- 
venture Club  in  Moscow  for  the  design 
and  construction  of  an  amateur  satel- 
lite. A  contract  was  signed  in  Surrey, 
England  in  the  summer  of  1989  by 
Dr.  Karl  Me  Inzer  DJ4ZC  (designer  of 
A-O-7's  Mode  B  transponder), 
Hanspeter  Kuhlen  DK1  VQh  and  Leonid 
Labutin  UA3CR,  for  the  start  of  a  ven* 


range  from  1200  to  9600  bps  and 
downlinks  from  400  to  9600,  with  digi- 
tally-created speech  as  an  option, 
Beacon  digital  telemetry  (30  parame- 
ters) is  1100  bps  PSK;  this  is  not  an 
error.  RS-14  promises  to  be  an  exciting 
hamsat  addition. 

PSK  and  the  MicroSats 

Last  month's  column  described  the 
different  PSK  (phase-shift  keying) 
modems  by  TAPR  (Tucson  Amateur 
Packet  Radio  Corporation),  G3RUH 
and  PacComm,  The  May  column 
showed  the  TAPR  unit  while  a  version 
of  the  G3RUH  design  was  presented  in 
June,  This  month,  Photo  C  depicts  the 


Linear  Transponder  1 

Uptink:  435.102-435,022  MHz  {80  kHz) 
Downlink:  145.852-145.932  MHz  (inverted) 

Output  power:  10  waits  maximum. 

Beacon  CWtefemetry  (8  parameters):  145.822  MHz,  0,2  watts 
Beacon  digitaJ  telemetry  {30  parameters}:  1 1 00  ops  PSK 
R  -^Scrambler  2  kHz  deviation:  1 45.952  MHz,  0,4  watts 

Linear  Transponder  2 

Uplink:  435.123^*35.043  MHz  (80  kHz) 
Downlink;  145,866- 145.946  MHz  (inverted) 

Output  power;  10  watts  maximum 

Beacon  CW  telemetry  (S  parameters):  145.948  MHz,  0.2  watts 
Beacon  digital  telemetry  (30  parameters):  1 1 00  bps  PSK 
R + Scrambler  2  kHz  deviation:  145,838  MHzt  0,4  watts 
Beacon  digital  telemetry  {30  parameters):  1 100  bps  PSK 
R  +  Scrambler  2  kHz  deviation:  145.800  MHz.  2  waits 


PacComm  modem  connected  and 
ready  for  microsal  communications.  A 
complete  review  of  the  PacComm 
modem  is  scheduled  for  a  future  issue 
of  73,  Thfs  unit  is  not  a  kit.  H  comes 
complete  with  cables  and  a  detailed 
operation  manual. 

While  integrating  a  PSK  modem  into 
a  siation  is  not  a  simple  task,  Pac- 
Comm makes  the  chore  less  of  prob- 
fern  with  this  plug-and-go  unit.  No  tune- 
up  procedures  are  required. 

While  the  software  difficulties  with 
DOVE  (DO-17)  slowed  the  store-and- 
forward  programming  efforts  with 


PACSAT  (AO-16)  and  LUSAT  (LO-19). 
pictures  continued  to  come  from 
WEBERSAT(W0-18), 

Many  of  the  images  sent  via  PSK 
packets  and  decoded  using  Weber- 
ware  1.0  software  for  IBM  PCs  and 
compatibles  were  loo  dark,  too  Jight,  or 
just  impossible  to  distinguish.  A  few 
shots  of  cloud  banks  or  coastlines  were 
excellent,  but  hard  to  identify. 

In  late  April,  new  software  was  up- 
loaded to  allow  iris  control  and  the  use 
of  the  1265  MHz  ATV  uplink  receiver. 
II  is  hoped  that  these  modifications 
will  provide  better  pictures  of  the 


Regenerative  Transponder  RUDAK-2 

Two  onboard  computers  with  IPS  operating  system  for  packet  radio  {AX.Z5) 
(Mailbox,  telecommunications  experiment  with  digital  signal  processing  up  to 
nearly  20  kHz,  etc.),  1  megabyte  RAM  disk.  Four  separate  uplink  channels. 

Gam  of  saielhte  FIX  and  TX  antennas:  2.3  dBi  each  (dipoles) 
Input  sensilivrly  <  - 125  dBm  (435  MHz)  for  a  ONo  of  45  dB  Hz 

Uplink 
SAT  RX~1 : 


SAT-RX-2: 


435,016  MHz  ±  10  kHz 

1200  bps,  FSK,  MRZIC/Biphase-M  (JAS,  PACSAT) 

435.155  MHz  ±  10  kHz 

(AFC)  2400  bps,  BPSKt  Biphase-S 
SATRX-3a    435,193  MHz  ±  10  kHz 

(AFC)  4800  bps,  RSM.  NRZIC/Biphase-M 
SAT-RX-3D:   435.193  MHz  -  10  kHz 

(AFC)  9600  bps,  RSM,  NR2J  (NRZ-S)+ Scrambler 
SAT-RX^i:      435.041  MHz  ±  10  kHz 

(digital  AFC)  RX  for  RTX-DSP  experiments 

Output  signals  of  RX-4  are  the  lophase  and  Quadrature  components,  J(t)  and 
Oft),  which  are  sent  to  the  DSP  RTX  immediately  after  analog/digital  conver- 
sion with  S  bit  resolution.  This  supports  various  modulation  modes,  depending 
on  the  software.  All  other  receivers  provide  data  (D)  and  clock  (C)  at  their 
outputs. 

Downlink 

The  downlink  can  be  switched  to  the  following  operating  modes: 

Transmit  frequency:  145.983  MHz 

Output  Power:  2  watts  nominal  (10  watts  maximum) 

Mode  1 :  1200  bps  BPSK,  NRZI  (NRZ-S)  (like  FO-20) 

Mode  2:  400  bps  8PSK,  Biphase-S  {AMSAT  mode  for  OSCAR-13  beacon) 

Mode  3:  2400  bps  BPSK,  Biphase-S  (planned  for  OSCAR-1  3) 

Mode  4:  4800  bps  RSM,  NRZIC  {Biphase-M}  {like  4800  bps  uplink) 

Mode  5:  9600  bps  RSM.  NRZI  (NRZ*S)  -  Scrambler  (like  9600  bps  uplink) 

Mode  6:  C  W  keymg  (only  for  special  evenis) 

Mode  7:  Sft  (F1  or  F2B)r  e.g.  RTTY,  SSTV,  FAX,  etc.  (only  for  special  events) 

Mode  8:  FM  modulated  by  D/A  signals  from  DSP-RISC  processor 

(e.g.  speech) 
Power  consumption:  14  volts  at  350  mA  (max)  ~  4.9  watts 
Standby:  80  mA  {RUDAK  without  power  amplifier) 
Mass:  6.2  kg 
Dimensions:  230  x  320  x  120  mm 


Earth,  and  opportunities  for  ATV  sta- 
tions to  send  pictures  for  retransmis- 
sion via  the  PSK  packet  downlink  for- 
mat. WO-1 8  transmits  on  437. 102  MHz 
plus  or  minus  about  10  kHz  of  Doppler 
shift.  As  the  controllers  at  Weber  State 
University  in  Ogden,  Utah,  gain  more 
experience,  the  images  from  this  fan- 
tastic experiment  in  space  wUI  im- 
prove. 

New  Publication 

OSCAR  Satellite  Report  continues 
the  tradition  of  ASR  (Amateur  Satellite 
R&port)  with  a  biweekly  newsletter  sent 
via  first  class  malt.  The  first  issue  was 
labeled  "Number  194."  signifying  its 
continuity  with  the  last  ASH  (No.  193). 
ASR  was  discontinued  by  AMSAT  in 
favor  of  the  more  tech ni cat  AMSAT 
Journal,  a  magazine  published  six 


times  per  year  for  AMSAT  members, 

OSR  is  a  subscription-based  publi- 
cation, independent  of  AMSAT,  but 
wrth  Wes  to  the  goals  and  objectives 
of  that  organ iza 1 1 on.  For  those  who 
do  not  monitor  the  AMSAT  HF  and 
satellite  nets,  and  who  do  not  have  ac- 
cess to  the  packet  radio  AMSAT  bul- 
letins. OSR  provides  timely  inform  a* 
lion  via  mail  on  the  amateur  satellite 
program.  Additional  features  include 
various  columns,  such  as  "OXmg  the 
OSCARsff  from  John  Fail  KL7GRF, 
along  with  short  articles  and  current 
orbital  elements  for  existent  hamsats 

OSCAR  Satettite  Report  is  published 
by  R.  Myers  Communications,  PO 
Box  175.  Litchfield  CT  06759.  Sub- 
scription rates  are  $26.00  U.S.,  £27  50 
Canada,  and  $3600  elsewhere  (in 
U.S.  fundsl 


Sell  your  product  in 

73  Magazine 

Call  Dan  Harper  Today 

800-225-5083 
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UNADILLA  ANTENNA   jl 
MANUFACTURING  CO.^ 

PO  Box  4215  BV*Andover-MA«01fl10 


BIG 


?y 


END-sulator 


THE   DIVa  SIGNAL 

Amateur  Antenna  Kit 

40/80  Meter  Antenna  Kit 
ForTerfect  Dipole"  SWR 

Quick  Installation-Nothing  Else  to  Buy 

KW-40  KW-40 

Trap  Mi  Trap 

55  


{SOB) 
475-7831 

9-5  EST  M-F 


END-*uti(or 


W2AU 

1  1  Balun 

A  complete  kit  includes: 

•  W2AU  1:1  Balun  (all  aUrinle&s  Bteci  Hardware) 

j     •  W2VS  KW^O  Traps  (pair) 

•  End-sulators™  (pair) 

•  #14*7  Copper  Wire  nasi 

•  Installation  &  Pruning  Instructions 

Get  "perfect'cupole"  (tow  SWR)  operation  on  both  bands,  plus  "second 

reso nance1*  operation  on  10t  15  and  20  meters.  Complete  instructions 

results  in  a  quick,  accurate  installation  and  pruning  to  low  operating 

SWR. 

Every  component  in  the  40/80  meter  kit  ia  an  old  line,  reliable 

UNADILLA  product,  time  tested  with  hams  for  over  20  years. 

Contact  Your  Local  Ham  Dealer  Today!!! 

To  order  direct  call  (50fi)  475-7831  or  write 
for  our  informational  brochure  on  our  other  fine  products 

&»Jun*-Arrt*nna  KJta-Fttere'C«frtef  insUiicra-ENDaLriiicra"  CoaiiaJ  Relays 

All  products  come  with  a  30  Day  Warranty 

•NOTICE- 

We  are  the  NEW  manufacturers  of  the  original 

JAMES  MILLEN™  Products 
(508)  975-271 1  9am-5pm  EST  M-F 
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Number  21  on  your  Feedback  card 


The  C-64  Inductance/ 
Capacitance  Meter 

Let  this  popular  PC  help  you  obtain  values  for  capacitors  and  inductors. 


byG.M.  GaskillKD9EN 


Most  amateurs  can  easily  measure  resis- 
tance, voltage,  and  current,  but  they 
usually  have  to  guess  the  inductance  from  the 
mechanical  dimensions.  This  home-brew 
product  uses  the  Commodore  64  computer 
and  a  simple  test  circuit  to  measure  induc- 
tance, capacitance,  and  frequency.  It  is  a  big 
help  on  any  project  which  requires  accurate 
values  of  inductors  or  capacitors* 

This  article  is  based  on  two  earlier  73  arti- 
cles: "All  About  Henry/*  in  the  November 
1988  issue  and  ^Computerized  Frequency 
Readout1'  in  the  January  1988  issue*  The 
original  circuit  has  one  component  change, 
namely  CI  (see  Figure  1),  The  C-64  software 
program  has  been  modified  and  expanded  for 
the  automatic  calibration  of  the  inductor  (LS) 
and  the  determination  of  either  inductance 
(LX)  or  capacitance  (CX). 

An  Overview 

The  computer  first  measures  and  remem- 
bers the  natural  frequency  of  the  inductor 
(LS)  and  the  capacitor  (CI).  It  then  measures 
the  frequency  of  LS?  CK  and  the  unknown 
component.  Finally,  it  computes  the  value  of 
LS  and  the  unknown  component.  It  is  not 
smart  enough  to  determine  if  the  unknown 
component  is  an  inductor  or  a  capacitor. 
Therefore,  it  gives  two  answers.  You  must 
decide  whether  it  is  a  coil  or  capacitor. 

CI— The  Hard  Part 

This  project  requires  the  use  of  a  stable 
capacitor,  Cl>  of  known  true  value,  The  ac- 
curacy of  all  measurements  depends  on  this 
single  component  because  the  value  of  induc- 
tor LS  is  based  on  C 1 .  This  circuit  is  unique  in 
that  the  output  frequency  is  nearly  totally 


dependent  on  LS,  CI ,  and  the  unknown  com- 
ponent. The  best  way  to  ensure  the  accuracy 
of  CI  is  to  purchase  a  0.01  \iV  Panasonic 
P-Series  2  %  tolerance  Polypropylene  Capac- 
itor, a  JE-3PLYQ1  2,5%  Tot.  or  equivalent, 

However,  it  would  be  easier  to  purchase 
one  with  wider  tolerances  from  a  local  elec- 
tronic supplier,  then  ask  the  clerk  to  measure 
it  on  one  of  his  demonstration  digital  capaci- 
tor meters. 

Once  you  learn  the  exact  value  of  CI, 
change  line  1010  in  the  program  to  that 
value.  Take  care  to  insert  the  value  in  farads. 
For  example,  C  ¥  0.01005/1000000  or 
C  =  0.009983/1000000  will  do  nicely. 

Ideally,  the  inductor  should  be  a  toroid  in 


Photo  A.   Test  fixture  for  measuring 
tance  and  capacitance. 
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order  to  avoid  mutual  coupling  between  the 
LS  and  the  coil  under  test.  A  hand-wound 
toroid  is  easy  to  make,  Fifteen  to  20  turns  of 
wire  on  a  toroid  form  should  do  the  job. 
However,  you  can  also  use  a  Radio  Shack  0. 1 
mH  choke  and  RS  273-102,  The  natural  fre- 
quency of  LS  and  CI  must  never  exceed 
655,350  Hz.  This  would  cause  an  underflow 
in  line  320. 

The  Hardware 

It  would  be  best  to  mount  the  circuit  board 
within  a  metal  box,  but  it  is  not  absolutely 
necessary.  1  used  clip  leads  for  all  external 
connections  (see  Photo  A).  A  switch,  howev- 
er, would  be  more  convenient. 

The  normal  current  drain  for  the  circuit  is 
4,0  mA,  It  would  be  prudent  to  test  with  an 
externa]  power  supply  before  connecting  to 
the  C-64, 

The  Software 

The  C-64  has  a  built-in  counter  and  a  time 
interval  program.  The  counter  counts  down 
from  65535  and  must  not  go  below  zero  dur- 
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Photo  B.  Repeating  display  of  measured  fre- 
quencies. Wait  until  the  frequency  displays 
(and  thus  the  oscillator)  stabilizes  before 
seeking  the  desired  component  value. 
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Figure  L  Schematic  diagram  of  inductance/capacitance  meter  circuit. 


Photo  C.  The  final  screen  display,  giving  you 
a  choice  of  solutions  for  the  unknown  compo- 
nent. 
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HF  Equipment 

IC-765  Xcvr/ps/ ke yer/auto  tuner. 


Regular  SALE 
314900  2699 


IC-781  Xcwr/Rcvr/ps/tunef  /scope 


6149  5295 


Sffitimti  *™*S-i'ic<f  w.l." 


?  7S  ?-M  ;. 


Kr...-.-:  :■  .    ■■    ••     ..  , 


opoOd 


JC-751A  9  band  xcvr/.l-3G  MHz  rcvr  1699.00  1469 

FS-35  Interna!  power  supply ..  219,00  199*5 

FL-63A  250  Hz  CW  filter  (1st  IF) 5900 

FL-52A  500  Hz  CW  filter  (2nd  fF).,..  115,00  10955 

FL-53A  250  Hz  CW  filter  (2nd  IF)....  115,00  109** 

FL-70  2,8  kHz  wide  SSB  fitter 59.00 

RC-10  External  frequency  controller  49.00 


IC-735  HFxcvr/SWrcvr/mic  (Special)  1149.00  969*- 

PS-55  External  power  supply 219.00  19945 

AT450  Automatic  antenna  tuner....  445.00  389*s 

FL-32A  500  Hz  CW  filter 69,00 

EX-243  Electronic  keyer  unit 64.50 

UT-30  Tone  encoder 18.50 

IC-725  HF  xcvr/SW  rcvr ($pffl$  949.00  79995 

AH-3  Automatic  ant  tuner ..  (Spew)  489.00  37995 

IC-726  10-band  xcvr/6m/.5-30MHz  rx  1299.00  1129 

Accessories  Regular 

IC-2KL  HF  solid  state  amp  w/ps 1999.00 

IC-4KL  HF  1KW  out  s/s  amp  w/ps 6995,00 

EX-627  HF  auto,  ant  selector  (Spetki)  315.00 

PS-15  20A  external  power  supply 175,00 

PS-30  Systems  p/s  w/cord,  6-pin  plug  349.00 

SP-3  External  speaker  „ 65  00 

SP-7  Small  external  speaker 5199 

CR-G4  High  stab.  ref.  xtal;  751  A,  etc  ...  79.00 

PP-1  Speaker/patch 179.00 

SM-G  Desk  microphone 47.95 

SM-8  Desk  mic  ■  two  cables,  scan  ..♦,.♦  89.00 

AT- 100  100W  8-band  auto,  ant  tuner . ,.  445.00 

AT-500  500W  9  band  auto,  ant  tuner ...  539.00 

AH-2  8-band  tuner  w/mount&  whip....  758  00 
AH-2A  Ant  tuner  system,  only ..  (mi\m  559.00 

GC-5  World  dock. (Sptmi)     91,95 


SALE 
1699 
5995 
269" 
159" 
319" 


169" 


3899S 
519" 
689" 
469" 
69" 


?COM 


*  Large  Stocks 

*  Fast  Service 

*  Top  Trades 


Accessories  fo*  IC-765,  781, 725  •  CALL  for  Prices 

VHF/UHF  bases  Regular  SALE 

JC  275A  25w  2m  FM/SSB/CW  w/ps...  1299.00  1129 

JC  275H  lOGw  2m  FM/SSB/CW 1399,00  1199 

IC-375A  25w  220  FM/SSB...  (Clomut)  1399.00  799" 
IC475A  25w  440  FM/SSB/CW  w/ps  1399,00  1199 
IC-475H  lOOw  440  FM/SSB/CW (Sptx)  1599,00  1269 
IC-575A  25w  6/lQm  xcvr/ps  (Speehf)  1399,00  1099 
IC  575H  25w  lOOw  6/10m  xcvr 1699.00  1469 

VHF/UHF/ 1.2GHz  mobiles  Regular  SALE 

IC-28A  25w  2m  FM,  TTP  mic  (Cfemiti)  469.00  379*5 

JC-28H  45w  2m  FM.  nP  mic   (Chmui)  499,00  3*9" 

Hltt-14  Extra  TTP  microphone 59,00 

UT-28  Digital  code  squelch 39.50 

U7-29  Tone  squelch  decoder 39.50 

HM-16  Speaker/microphone 34.00 


IC-228A  25w  2m  FM/TTP  mic  (Speck!)  509.00  379" 

IC-228H  45w  2m  FM/TTP  scan  (SfW9f)  539.00  419" 

IC-448A  25w  440  FM/TTP  mic 599.00  519" 

UT-4D  Pocket  beep  function,.,,,..,,,  45.00 

IC-900A  Transceiver  controller.... 639.00  449" 


•  Clmmt  $ped$f . . , 

IC-900A  Transceiver  controller  with  UX-29H 
2m/25W  and  UX-39A  220/25W  band  units. 

Package  Price  •  $849** 


UX-19A  10mP  lOw  band  unit 299 

UX-29A  2m,  25w  band  unit 299 

UX29H  2mr45w  band  unit.. ........    349 

UX-39A  220MHZ,  25w  unit  (Speckf)  349 

UX-59A  6mf  lOw  band  unit., 349 

UX429A  1.2GH*  lQw  band  unit.,,,   549 

IC-901  2m/440MHz  xcvr (Sptokl)  1199 

IC-1200A  10w,  12GHz  m,„(Ghseout)  699 
IC-2500A  35w,  440/1  2GHz  FM  mobile  999 
IC-3210A  25w,  2m/440  FM ..  (Chsmti  739 
IC-2400A  2m/440  FM/TTP...  (Spt&ri}  899 
AH-32  2m/44Q  Dual  Band  mobile  ant       39 

AHB-32  Trunk-lip  mount 35 

Larsen  P0~K  Roof  mount 23 

Larsen  PO-TLH  Trunk-lip  mount.....     24 
Larsen  PO-MM  Magnetic  mount..,..     28 

RP-1510  2m  25w  repeater t 1849 

RP-4020  440MHz  25w  repeater... 2299 


00  269^ 
00  2G9« 
00  319« 
00  279^ 
00  319w 
00  499" 
00  929" 
00  589" 
00  869" 
00  4991* 
00  699" 
00 
00 
00 
70 
75 

00  1649 
00  1999 


^2^ 


Use  gout 

CREDIT 
CARD 


ANEHK4H  eXPRUB' 


*l 


2112 


e 


^  D-3b 


Hand-helds  Regular  SALE 

IC-02AT/High  Power  409.00  349" 
IC^04AT440^^*/j   449.00  349" 

IC-2SA  2m  ..(SpMizf)  419.00  299" 
IC-2SAT  2m  HT/TTP     439.00  389*5 

IC-3SAT  220  HT/TTP  449.00  399" 
IC4SAT  440HT/n?    449,00  399" 

IC-2GAT  2m  HT/TTP  429.00  379" 
IC-4GAT  440MHzP  TTP  449.00  389" 
Specfei 

IC-32AT  2m/440  HT  629.00  539" 
IC-24AT  2m/440  HT    629,00  549« 

IC-12AT  1.2GHz  FM  HT/TTP...  (Ctomtf)  473  00  349« 
IC-12GAT  lw  1.2GHz  HT/batl/cgr/TTP    529.00  469" 

A  i  re  rail  band  handhelds  Regular  SALE 

A-2  5W  PEP  synth.  aircraft  HT 525,00  479" 

A-20  Synth,  aircraft  HT  w/VOR.. 625.00  54995 

For  HT  Accessories  •  CALL  tor  Prices 


,  elvers 
R-71A  100kHz  to  30MHz  receiver,..,., 
RC41  Infrared  remote  controller.... 

FL-32A  500  Hz  CW  filter 

FL-G3A  250  Hz  CW  filter  (1st  IF).... 
FL-44A  SSB  filter  (2nd  IF) 

I_    A  ~  <_    %/   r  ill       LJ   I   ll  La    ■   V    ■    ^    *    m    m   m    m   m    m  *  ■    ■  m  m  ft   ■    ■    «    *  >   4 

EX-310  Voice  synthesizer 

CR-64  High  stability  oscillator  xtal 

SP-3  External  speaker 

CK-70  (EX-299)  12V  DC  option 

MB-12  Mobile  mount 


Regular  5AIE 

$999.00  869" 

70.99 
69.00 
59.00 

178.00  159^ 
49.00 
59.00 
79.00 
65.00 
12.99 


R-7000  25MHz2GHz  receiver.... 1199.00  1029 

RC-12  Infrared  remote  controller....     70.99 

EX-310  Voice  synthesizer 59.00 

TV-R7000  ATVunit 139.00129" 

AH-70O0  Radiating  antenna 99,00 


R-900O  IDOKHz  2GHz  all-mode  rcvr ...  5459.00  4699 

Due  to  the  size  of  the  ICOM  product  line,  some 
accessory  items  are  not  listed.  If  you  haue  a  question, 
please  call.  Prices  subject  to  change  without  notice. 


Top  Trades  !  •  Well  take  your 
Clean  Late  Model  gear  in  trade 
towards  New  ICOM  Equipment 

Write  or  Call  for  our  Quote  Today! 


i®  •  Om  3?  Vms  in  Amtfeut  Radio 
HOURS:  Mori,  thru  Fri.  9-5:30;  Sat  9-3 


Order  Toll  Free:  1-800-558-0411 


I 


Toll  Free  in  Wisconsin:  1-800-242-5195 
FAX:  1-414-358-3337 


\ 


Inc. 


5710  W.  Good 


WfCKUFFE,  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800-362-0290 

Outside  i    oaa  ini    icaji 


Hope  Road;  Milwaukee,  Wl  53223 

I®  BRANCH  STORES  


Phone  (414)  358-0333 

Associate  Store 


ORLANDO,  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (407)  894-3238 

Fla.  WATS  1-800-432-9424 

Outside i   ortA  *ji"f  iaii 


CLEARWATER,  Fla.  34625  LAS  VEGASt  Nev    89106    CHICAGO,  Illinois  60630 


1898  Drew  Street 

Phone  (813)  461-4267 

No  In-State  WATS 


1072  N.  Rancho  Drive 
Phone  (702)  647-3114 
No  In-State  WATS 
Outside  t    ortA  c*yi  £ii 


ERICKS0N  COMMUNICATIONS 
5456  N.  Milwaukee  Avenue 

Phone  (312)  631-5181 
Outside  i    <iaa  £ii   coai 


E"  1-800-321-3594   K 1-800-327-1917    No  Nationwide  WATS   Oi  1-800-634-6227   C 1-800-621-5802 


PROGRAM  LIST  TNG 


8  REM  FU.r:  NAM  I.    MEASURE  L/C 

9  REM  AUTHOR  GtORGE  }\ .    GASKII.l. 


KOKOMO, 


INDIANA   KD9FN 


10 
11 
12 
13 
14 

t'5 
16 
17 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

37 

42 

120 

130 

140 

150 

160 

170 

180 

190 

200 

210 

221 

2  30 

2  40 


BEM  C-6-4  DIGITAL  FREQ.  COUNTER 

REM  REV  7  3  MAG.  JAM  1963  PAGE  35/36 

REM  MAX  COUNT  ■=  65535 

REM  ACTUAL  COUNT  IS  4  65535-  COUNT) 

REM  COL'NT  BASED  ON  JIFFY  COUNTER 

REM  60  JEFF  IBS  =  1  SECOND  LINE  290 

REM  INPUT  IS  ON  PIN  CNT2   USERS  PORT 

REM  CNT2  IS  PIN  #6  ON  USERS  PORT 

PRINT" [SCI" 

PRINT"THI5  PROGRAM  MEASURES  FREQUENCY, 


PRINT 
PRINT 
PRINT 
PRINT 


PRINT1 
PRINT 
PRINT1 
PRINT 


PRINT: PRINT" 

PR1NT:PRINT" 

PRINT 

PRINT 

PRINT 


INDUCTANCE  AND  CAPACITANCE," 
PRINT" IT  REQUIRES  THE  USE  OF  A  SPECIAL" 

TEST  BOX," 
PRINT"THE  FIRST  TEST  IS  A  ■CALIBRATION" 
TEST  WITHOUT  AfcY  UNKNOWN  COMPONENT" 
IN  THE  CIRCUIT." 
PRINT: PRINT"  WHEN  THE  FREQp  SETTLES  DOWN," 
PRINT"     HIT  THE  RETURN  KEY" 
PRINT"  ******     PLEASE  WAIT    ******" 
FOR  3=1  TO  9 00  0: NEXT 
DATA  6,120,169,20,141 
DATA  20,3,165,192,141 
DATA  21,3,169,3,141 
DATA13, 221, 40, 08,96 
DATA  72,198,255,240,4 
104,76,49,234,165 
251,133,255,169,0 
141,14,221,173,5 
221,133,252,173,4 
221,133,253,169,255 
141,5,221,141,4 
22i  ,169,33,141 ,14 
221,104,76,49,234 


DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 
250  EORI=0TO64 
260  READ* 

270  P0KE(49152+I) ,X 
260  NEXT1 
285  REM  BASE=60  MEANS  ONE  SECOND  OF  COUNT 

2  86  PRINT" ISC]" 

290  BASE  =  06;  REM  1/10TH  SEC. 

3  00  POKE255,0:POKE2  51,BASE 
310  SYS4  9152 

320  CGUbJT=  {PEEK(252)*256  +  PEEK(253)  ) 

330  F  = (65535-COUNT) *10 : IFF= 655350GOTO450 

331  PRINT:  PRINT  "FREQUENCY  IS"?  F;  "   CYCLES/  SECOND'' 
450  FORW=0TOl000:NEXTW 

460  GETA$:IFAS=CHR$U3)GOTO480 

470  GOTO320 

430  PRINTCHRS (147) : GOTO  520 

520  PRINT"[SC]11 

530  PRINT.:PRINT:PRiNT"  THE  FREQUENCY  =MfF?"1  HZ" 

532  PRiNTiPRINT"       XXXXXXXXXXXXXXXXXXXXXXX    " 

540  PRINT:PRINT"IF  THIS  IS  THE  CALIBRATION" 

550  PRINT: PRINT"     FREQUENCY  PRESS  F." 

560  PRINT:PRINT"PLACE  THE  UNKNOWN  IN  THE  CIRCUIT" 

58  0  PRINT: PRINT"    AND  ENTER  S  FOR  SECOND  FREQ." 

59  5  PRINT: PRINT: INPUT"  ENTER  F  OR  S";B$ 
590  IF  B$*CER$(83)  THEN  700 

600  PRINT1'  KEY  =  F"  :  FT~F:GOTO320 

700  PRINT"  KEY  =  5";  GOTO  1010 

1010  C  =  .01000/1000000 

102  0  PRINT"  [SCr1 

1040  L=l/ (39.4784176*FT*FT*C) ; PRINT 

1050  PRINT"STD  L  IN  MICRO-HENRIES" ; L 

10  6  0  PRINT: PRINT 

1080  PRINT  :  PRINT:  PRINT 

1090  Ll-1/ (39.4784176*F*F*CJ 

1100  Cl=l/ f 39.4784176*F*F*L) 

1110  LS  -  (Ll-L) *1000000:REM  MICRO  HENRY 

1120  PRINT 

1130  CS  =  LC1-C] *1000000:REM  MICRO 

114  0  PRINT"  UNKNOWN 

1150  PR1NT:PRINT" 

1160  PRINT:PR1NT 

1170  PRINT" UNKNOWN   CAPACITY    =" ;CSj" 

1190  PR1NT:PRINT;PRINT 

1191  INPUT"ENTFR  Y  FOR  YES  AND  ANOTHER  TRY" ;A$ 

1192  IF  A$  =  CHR$[89)  GOTO  320 

1193  PRINT"   ++++4+  END   C»   PROGRAM  +4++4+" 

1194  PRINT"    — —  EYE  BYE  KD9EN  —  " 
1210  END 

READY, 


INDUCTANCE  =";LS; 
OR 


FARAD 

» 


H 


MICRO  HENRY" 


MICRO  FARADS" 


ing  the  counting  interval.  The  counting  inter- 
val is  divided  into  jiffies.  Each  jiffy  is  1/60  of 
a  second.  Line  320  contains  the  count  and  line 
290  contains  the  number  of  jiffies,  namely 
six.  Thus  the  counter  counts  for  just  1  / 10  of  a 
second.  The  program  for  reading  frequency 
begins  with  line  120  and  ends  with  line  280. 
Line  310  activates  this  subroutine.  Line  330 
calculates  the  frequency. 

The  calculations  for  inductance  and  capaci- 
tance use  the  well-known  relationship  of 
inductance,  capacitance,  and  frequency. 
These  appear  in  lines  1040,  1090  and  1100. 
Because  the  unknown  inductor  is  in  series 
with  LS,  or  the  unknown  capacitor  is  in  paral- 
lel with  CL  it  is  necessary  to  subtract  either 
LS  or  CI  to  obtain  the  value  of  the  unknown 
component.  See  line  1110  and  line  1130. 
Lines  18,  286,  520  and  1020  require  special 
attention.  The  four  characters  within  the  quo- 
tation marks  represent  shifted  clear,  se,  This 
command  is  achieved  by  pressing  the  shift 
key  while  striking  the  CLR/HOME  key.  An 
inverted  heart-shaped  graphic  will  appear  on 
the  screen. 


"This  circuit 

is  unique  in  that 

the  output  frequency  is 

nearly  totally  dependent 

on  LS,  Clf  and  the 
unknown  component/' 


READY. 


Operating  Instructions 

The  user's  port  is  located  on  the  left  rear 
and  has  24  pins  in  two  rows  of  12  each* 
Viewed  from  above  and  while  sitting  in  front 
of  your  Commodore,  pin  #1  will  be  to  the  far 
right.  Pin  #12  will  be  to  the  far  left.  These 
pins  are  located  on  the  upper  row  of  pins. 
Check  your  owner's  manual. 

1.  Connect  the  circuit  to  the  C-64  before 
turning  on  the  computer. 

2.  Load  and  Run  the  program. 

3.  Make  sure  that  the  lower  connection  to 
LS  is  connected  or  switched  to  ground. 

4.  There  will  be  a  screen  display  and  short 
delay,  Then  the  frequency  display  will  begin 
repeating  itself  (sec  Photo  B).  After  the  fre- 
quency stabilizes,  hit  the  return  key. 

5.  It  will  ask  if  this  is  the  first  (F)  or  second 
(S)  frequency  display.  Enter  F  and  hit  return. 

6.  Connect  the  unknown  component  into 
the  proper  part  of  the  circuit.  If  it  is  an  induc- 
tor, press  the  switch  to  test  or  connect  the  coil 
in  series  with  LS  and  ground.  If  it  is  a  capaci- 
tor, connect  in  parallel  with  CL  Wait  for  the 
frequency  to  stabilize,  and  then  hit  return. 

7.  This  is  the  second  frequency  display, 
enter  S  and  hit  return. 

8.  Two  sets  of  results  will  appear,  You 
must  select  the  proper  value,  depending  on 
the  type  of  component  (see  Photo  C), 

9.  Enter  Y  to  continue,  N  to  quit. 
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Parts  List 

Value.  Type 

Description 

IfcQ 

resistors 

47kQ 

resistors 

lODkO 

resistors 

IjiF 

Mylar™  capacitor 

1QliF16V 

capacitor 

0.01  pF  2% 

capacitor 

56  LiH 

inductor 

LM3T1  orLM339 

IC 

2N2222  or  2N3904  NPN 

transistor 

SPDT 

Momentary  Switch 

24-pin  connector 

for  user's  port 

2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 

Parts  are  available  al  Radio  Shack. 

The  inductor  can  be  26  turns  of  #26  enamel  wire  on  an  Amidon  FT-37-61 
Ferrile  Toroid  (125  muj.  This  should  produce  about  40  uH.  Amidon  Assoc,. 
1 2033  Otsego  St.H.  Hollywood  G A  91 607. 


Finn]  Words 

There  does  no*  appear  to  be  a 
limit  an  the  range  of  inductors 
which  this  system  will  measure* 
However*  electrolytic  capacitors 
do  not  perform  properly,  and  ca- 
pacitors larger  than  0.25  \lF 
cause  strange  oscillations  higher 
than  the  calibration  frequency 
and  give  false  results.  Bear  in 
mind  that  absolute  accuracy  is  not 
attainable  because  of  inductive 
and  capacitive  stray  coupling  of 
the  wiring  and  components. 

My  compliments  to  Mr.  W,K. 
McKellips  WB4DCV  for  the  ex- 
cellent oscillator  circuit  used  in 
this  application,  and   to   Mr. 


William  Bawn  WA9RDE,  who 
wrote  the  original  program  and 
helped  me  correct  a  defect  in  my 
use  of  his  work.  My  thanks  to 
John  DeLong  W9BYN  for  his 
help  and  encouragement 


George  M,  Gaskill  KD9EN,  a  re 
tired  physicist ,  also  builds  grand- 
father clocks.  He  prefers  R7TY  to 
code,  and  he's  on  14.318  MHz 
nearly  every  morning  about  1500 
hours  Zulu  with  the  *  'Delco ' '  net. 
He  will  provide  a  diskette  with  the 
program  and  a  calibrated  0,0 I 
\lF  capacitor  for  $8. 00  ppd. 
Write  him  at  151 1  N.  Phillips  Sl  . 
Kokomo  IN  4G90L 


AMATEUR  TELEVISION 


SMILE!  YOU'RE  ON  TV 

(2)  _  Only 

'  $329 

Designed  and 
buift  in  the  USA 

Value  +  Quality 
from  over  25ygars 

in  ATV...W60RG 

With  our  all  in  one  box  TC70-1  70cm  ATV  Trans- 
ceiver you  can  easily  transmit  and  receive  live  action 
color  and  sound  video  just  like  broadcast  TV.  Use 
any  home  TV  camera  or  VCR  by  plugging  the  com- 
posite video  and  audio  into  the  front  VHS  10  pin  or 
rear  phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc 
and  TV  set  and  you  are  on  the  air.. .it's  that  easy! 

TC70-1  has  >1  watt  p,e.p.  with  one  xtal  on  439.25,  434.0 
or  426. 25  MHz,  runs  on  12-14Vdc@.5Af  and  hotGaAsfet 
downconverter  tunes  whole  420-450  MHz  band  down  to 
ch3.  Shielded  cabinet  only  7x7x2.5".  Transmitters  sold 
only  to  licensed  amateurs,  for  legal  purposes,  verified  in  the 
latest  Callbook  or  with  copy  of  license  sent  with  order. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transceivers,  linear 
amps,  and  antennas  for  the  70,  33,  &  23cm  bands. 


(81 8)  447-4565  m-f  8am-5:30pm  pst. 

P.C.  ELECTRONICS 

2522  Pax  son  Ln  Arcadia  CA  91006 


Visa,  MC,  COD 

Tom  {W60RGJ 

Marvann  (WB6YSS) 


NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494,114+ Hams,  via  your  computer 
$29  95  per  year  —  unlimited  use! 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 
703:  894-5777         800:  282-5628 

CIRCLE  170  OH  READER  SERVICE  CARD 


CB-TO- 10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  1976!  Catalog  $2. 


CBC  INTERNATIONAL 

LOU  FHANKLIN/K6NH  -  Owner 
P.O.  BOX  315Q0X,  PHOENIX,  A2  85046 


IRON  POWDER  and  FERRITE  PRODUCTS 

Fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  Tech- Data'  Flyer 


Toroidal  Cores,  Shielding  Be3ds,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baluns,  Etc. 

12033  OTSEGO  STREET,  NORTH  HOLLYWOOD,  CALIFORNIA  91607 


CIRCLE  4  ON  READER  SERVICE  CARD 


G5RV  All-Band  QulcKits 


.  Pure.  UT  fro*"* 


«ftflS 


•  Kkikff  ■>■•<  QwFhx  ^-m 

*  F*Jh'  leiuIjTtkI,  ktx  titltd, 

hnr  AN   Birdi  Incl  WARC 
BuiU  your  cm  Crvnn  n^rMh   Of4*T 

Call    (01  -373-8*25        tor  T«s.ll  tmrt 


70*  ft  iSHOftpA 
*FrtS*»G5«V 

ICC  ft  NMOEtyife 
-KilfSiitGW 

Sift  44-33  Dl£?I« 

26h  SUODtpck 

{•jqvire  tin  Jirvk  l->  Mitwpi 

O'd.r  Hot  Una:         AAiTJMH 

1-800-926-7573 


liiv> 


S25SS 


S  1 « 


1081000  MHZ  RADIO  DIRECTION  FINDING 

*  Interference  Location 

*  Stuck  Microphones 

•  Cable  TV  Leaks 

•  ELT  Search  &  Rescue 

New  Technology  (patented)  converts  any  VHF  or  UHF  FM  receiver  into  a  sensitive  Doppler 
shift  radio  direction  finder.  Simply  plug  into  receiver's  antenna  and  ©eternal  speaker  jacks. 
Models  available  with  computer  interlace,  synthesized  speech,  fixed  site  or  mobile  - 108  MHz 
to  1  GHz.  Call  or  write  for  details 

,^m.  cd  cvcrcuc    mr      PO  Box  31819  <602>  488-9755 

UUPPLtK  5>Y5»lfcMS,  lINt^     phoenix,  AZ  85046     I  AX  (602)  4881295 


P) 


CIRCLE  10 T  ON  READER  SERVICE  CARD 


CIRCLE  13  ON  READER  SERVICE  CARD 
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Number  22  on  your  Feedback  card 


Hooked  on  Foxhunting 

Confessions  of  a  foxhunting  junkie. 


by  Clifford  Vaught  N9FHF 


In  the  summer  of  1984  I  was  first  intro- 
duced to  foxhunting.  I  was  fascinated  with 
it  early  on  and  now  have  become  hopelessly 
addicted  to  the  sport.  Yes!  After  much  delib- 
eration over  my  direction  finding  activity,  I 
hereby  unequivocally  admit  to  the  amateur 
radio  world,  arid  to  myself,  that  I  am  a  fox- 
hunting junkie. 

They  say  that  admitting  your  addiction  is 
the  first  step  to  recovery .  Then  one  must  join 
a  support  group.  I  have  already  done  that. 
Although,  I  sometimes  wonder,  as  does  my 
wife,  if  I'm  getting  the  right  kind  of  therapy .  I 
joined  a  group  of  other  foxhunting  enthusi- 
asts who  meet  regularly  to  discuss  the  thrills 
and  chills  of  the  activity .  But,  let  me  warn  you 
ahout  how  I  got  hooked  on  this  4tdmg." 

A  few  months  after  I  received  my  ham 
ticket,  Paul  Bohrer  W9DUU  was  the  guest 
speaker  at  our  repeater  association  meeting. 
As  I  watched  him  carry  in  some  of  his  equip- 
ment, I  was  interested  in  the  pieces  that 
looked  like  H*son  long  poles.  There  were  tall 
ones  and  skinny  ones,  short  ones  and  fat  ones. 
Some  appeared  to  be  made  of  wood,  others  of 
plastic.  Some  were  not  much  more  than  wire 
and  tape.  No  two  of  them  seemed  to  be  exact- 
ly alike.  Other  pieces  of  the  equipment  I  rec- 
ognized as  beam  antennas.  Then  there  were 
those  metal  boxes  with  meters  and  LEDs.  I 
knew  I  had  a  lot  to  learn. 

Challenged  by  the  Force 

As  Paul  began  describing  how  some  of  his 
gear  was  made  and  used,  my  interest  was 
piqued.  Then,  when  he  got  into  some  of  his 
war  stories,  my  attention  was  arrested.  Sud- 
denly, as  if  being  bom  anew,  I  saw  foxhunt- 
ing as  I  never  thought  I  would.  It  was  not 
about  home-brewing  those  funny  little  anten- 
nas. Foxhunting  was  about  a  challenge.  A 
dare  to  the  amateur  from  an  invisible  force.  It 
was  as  if  radio  frequencies  were  saying  to  me 
"I  dare  you  to  locate  my  source.  You,  with 
such  limited  radio  knowledge  will  never  be 
able  to  track  me  down/  Well!  That  was  just 
about  all  I  needed. 

Our  speaker  went  on,  and  I  began  to  feel 
the  romance  of  the  sport.  I  could  be  like  a 
knight  going  into  battle  and  conquering  over 
the  evil  enemy,  And,  not  only  was  there  the 
three  Fs:  fun,  food  and  fellowship,  but  a 
practical  side  also. 

Paul  told  of  tracking  stuck  police  transmit- 
ters and  kitchen  appliances  causing  TV  inter- 
ference; of  ferreting  out  malicious  interfer- 
ence and  DFing  stolen  radios.  Wow!  I  had 
really  hit  the  jackpot.  1  could  become  a 
knight,  conquering  evil  with  my  lance  made 
in  the  shape  of  an  KL  What  more  could  a 
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just  as  W9DUU  had  said,  we  jumped  back 
into  the  car  and  headed  to  where  *  4X* T  marked 
the  spot,  thinking  this  was  really  going  to  be  a 
snap.  We  entered  the  area  less  than  a  hundred 
yards  south  of  our  X.  The  next  reading  we 
took  put  our  third  line  almost  directly  through 
the  bulKs-eye. 

The  problem  we  faced  was  it  was  one  of 
those  "you  can't  get  there  from  here"  situa- 
tions. Dead-end  streets,  woods  and  ravines 
were  in  front  of  us.  We  wandered  around 
trying  to  find  a  shortcut  to  the  other  side,  but 
we  ended  up  being  ted  astray  by  multipath 
and  our  own  uncertainties.  We  crisscrossed 
back  and  forth ,  taking  few  readings  but 
checking  out  every  place  where  we  just 
L  4  knew  the  fox  had  to  be .  *  * 

A  First  Success 

Finally,  we  recognized  an  area  just  a  little 
north  of  the  spot  from  which  we  had  taken  our 
third  reading.  Upon  Finding  an  open  area,  we 
waited  for  the  next  transmission.  This  time 
our  heading  was  almost  due  south.  We  could 
see  no  street  there,  but  the  map  showed  one 
coming  in  from  the  west  that  ended  in  a  cul- 
de-sac  due  south  of  us.  Eureka!  The  sly  old 
fox  had  been  found.  It  was  2:30  p.m.  T  and  we 
were  the  first  ones  to  find  the  little  animal. 
We  headed  for  the  local  burger  shop  to  wait 
for  other  hunters  so  we  could  boast  and  other- 
wise be  stroked. 

We  waited  and  waited  for  someone  else  to 
show.  We  began  to  wonder  if  this  had  really 
been  a  snipe  hunt,  with  us  left  holding  the 
bag.  Then  at  about  4:00  p. m,  we  heard  on  the 
radio  thai  two  hunters  had  given  up  and  gone 
home.  Then  at  4:30  came  the  announcement 


Photo  A.  CUffN9FHF,  conquering  evil  with  a 
lance  made  in  the  shape  of  an  Hw 

middle-aged  romantic  want  out  of  life? 

My  two  friends  and  I  decided  to  build  an- 
tennas and  enter  the  next  monthly  hunt.  After 
all,  it  seemed  harmless  enough.  The  battle 
started  out  easily.  We  assembled  with  the 
other  DFers  for  the  September  hunt.  Using 
only  the  buzz  box  or  H  antenna,  we  decided  to 
triangulate  our  headings  from  different  loca- 
tions. It  was  a  beautiful  day  for  the  activity. 
The  fox  had  hidden 
and  was  ready  to 
make  his  first  trans- 
mission at  1:45  p.m. 
We  waited  anxiously. 
When   the   signal 
came,  we  took  our 
reading  and  drew  a 
corresponding  line  on 
our  map.  Then,  after 
moving  about  five 
miles  to  the  north- 
west, we  found  an 
open  area  and  took 
our  second  reading. 
Another  line  was 
drawn.  The  two  lines 
intersected  a  few 
miles  to  our  north- 
east. 

Thrilled  that  the 
system  was  working       Photo  B.  Tom  N9DZJ  with  his  '  'secret  weapon '  'foxhunting  beam, 


'      ».  t-  ' 


Photo  C  Paul  W9DUV homes  in  on  the  fox. 

that  everyone  else  had  spent  the  entire  time 
searching  the  forest  on  the  grounds  of  Fort 
Harrison,  feeling  sure  the  fox  had  hidden 
there.  That  was  an  easy  error  to  make  since 
the  sly  one  was  only  about  three  hundred 
yards  to  their  northwest*  The  mu In  path 
caused  by  the  trees  had  done  just  what  the  fox 
had  hoped  for.  Everyone  was  told  to  pack  up 
and  go  home  for  the  day. 

We  did,  hut  with  great  disappointment, 
since  we  had  planned  to  bask  in  the  limelight, 
Of  course,  the  old  pro  lost-in-the- woods 
hunters  were  very  disappointed,  too.  Talk 
about  frustration! 

The  result  of  all  these  hums  over  the  years 
is  that  we  have  a  strong  core  of  about  a  dozen 
hunters  who  are  at  almost  every  hunt.  Even 
in  January  and  February  we  commonly 
have  eight  to  ten  people  show  up  ready  to  go. 
Not  only  have  we  had  fun  all  this  time,  weVe 
also  solved  some  serious  interference  prob- 


Anv  Time 

Now  about  this  support  group  I  have 
joined.  There  is  a  very  definite  cluster  of 
hams  here  who  are  also,  without  question, 
foxhunt  junkies.  These  people  are:  Tom 
N9DZJ,  Paul  W9DUU,  Bernie  KB9AWS, 
Larry  WB9YAJ,  Keenan  N9HCK.  Mike 
WA9FDCX  Kevin  N9FWB,  and  myself, 
N9FHF,  along  with  maybe  one  or  two  more 
who  will  go  foxhunting  at  the  drop  of  a  fre- 
quency. Not  only  on  scheduled,  monthly 
games,  but  also  on  frequent,  impromptu 
games  sometimes  held  as  often  as  several 
times  a  month. 

Impromptu  foxhunts  arc  usually  held  at 
night,  starting  around  10  p.m.  to  midnight. 
One  of  the  group  might  put  out  a  CQ  FOX 
HUNTERS  call,  then  tell  us  he  has  hidden 


r  40  on  your  Feedback  card 


u 


PDATES 


I  TOLD  YOU  MOT  TO  R./W  WITH  THAT  ROTOR.  COU- 
TROU  UWT1LVOUR  FATU&R  COlAtt  OFF  THE  TQU>S3.! 


Get  the  Right  Number 

The  phone  number  for  GE 
Electronic  Services  is  (708) 
595-4343.  The  number  given 
on  page  72  of  the  April  1990 
issue  is  incorrect  GE  Electron* 
ic  Services  is  listed  in  the  lower 
right  box,  "Independent  Ken- 
wood Service  Center  Spe- 
cialises/' in  the  "Kenwood  Cor- 
poranon  Service" '  article. 


and  to  come  find  him.  Or,  maybe,  in  a  QSO 
someone  will  urge  another  to  be  the  fox 
for  that  night.  If  neither  of  those  happenings 
occur,  two  or  three  persons  will  search  vari- 
ous bands  with  a  scanner.  If  a  problem  fre- 
quency can  be  found,  or  just  one  that  seems 
interesting,  someone  might  Lisk,  "Where  do 
you  suppose  that  signal  is  coming  from?" 
Often,  after  discussing  it  a  few  minutes,  the 
hum  is  on. 

There  ss  much  diversity  in  both  our  group 
of  junkies  and  our  regular  folk.  Backgrounds 
include  lawyer,  salesman,  electronic  tech. 
TV  station  engineers,  toolmaker,  real  estate 
agent,  home  inspector,  disabled,  retired, 
to  name  a  few.  Equipment  types  range 
from  small  signal  strength  meters  to  buzz 
boxes,  left/right  boxes— mostly  those  of 
Paul  Bohrer  W9DUU  design— to  Dopplcr 
boxes  and  beam  antennas.  Several  of  us 
arc  now  using  marine  direction  finders 
along  with  other  tools  of  the  trade.  Hidden 
transmitters  have  been  almost  every- 
thing from  100  mW  oscillators  to  100  W,  or 
more,  amplifiers.  Distance  traveled  by  those 
in  our  group  during  a  hunt  has  been  as  little  as 
a  few  miles  to  as  many  as  450  miles. 
The  group  has  hunted  and  found  transmit- 
ters as  far  away  from  Indianapolis  as 
the  Kansas  City  area,  as  well  as  in  southern 
Indiana,  northern  Kentucky,  and  western 
Ohio. 

Over  the  past  two  years  we  have  gotten 
excited  about  tracking  M bring  'em  back 
alive*  weather  balloons  carrying  ATV 
equipment,  including  a  video  camera,  It's 
just  like  what  they  say  about  the  rest  of  the 
hobby—*  *  something  for  everybody,  *  * 

Are  you  having  a  hunt  in  your  area  soon? 
Let  us  know.  We  would  like  to  join  you. 
But  then,  if  you're  as  addicted  as  we  are, 
you  would  rather  join  us.  Wouldn't  you? 
Let's  talk  about  it 


Clifford  F.  Vaughi  N9FHFmay  be  reached  at 
5350  Kilmer  Laner  Indianapolis  IN  46250. 


^/ttt  Sytfata, 


^UltracompaclB"  x5V*  '  x  W  ■  OFTD 
Isolated  oulpul  *  Battery  or  DC  powered  *  Full 
function  Jamtojc  Keyer  •  Adjustable  speed  and 

weight  *  One  Year  Ace  Systems  Warranty 

-  See  Your  Ace  Dealer  - 

•  Amateur  Electronics  Supply 

•  Barry  Electronics 

•  KJI  Electronics 

•  Madison  Electronics 

•  Oklahoma  Comm.  Center 

•  R.  F.  Enterprises 

•  R  &  L  Electronics 

•  Rivendell  Electronics 

Ace  Systems  •  RD  i  •  Bo*  83  *  Wilcox,  PA  15870 
(S14)  965-5937 


CIRCLE  83  ON  READER  SERVICE  CARD 


TNR  The  Battery  Store 

If  You're  Serious  About  Radios 
You  Want  The  Best  Batteries! 

Sanyo  Battery  Inserts 

(COM  Kenwood 

BP-2  ....  $14.00  PB2500 SlEOO 

BP-3.. 15.00  PB2600 18.00 

BP-5 ..-.,-...  21.00  PB  2400  (Tabs) .  15.00 

BP-7„. 23.00  PB2100 12.00 

BP-8 21 .00 

Sanyo  Nicad  Cells 

NGOO  ,.,, J'AA"    $1.50  Ea. 

N270 , "2/3AA" 3,00  Ea, 

N500A.,. "2/3A"  .. 3,00 Ea, 

N800AR   "A"     4,00£a, 

H  1200 -  "SubC"  ..,...„  .4,O0Ea. 

•Specify  SoWer  Tabs 
MasterCard    VJSA  Fr$e  Shipping  &  Catslog 

1-800-346-0601 

Ft  Rntdems  Add  6**  Sate*  Tmi 

TNR  Technical,  Inc. 
279  Douglas  Ave.,  Suite  1112 
Altamonte  Springs,  FL  32714 

(407)  682-431 1 


CIRCLE  G2  ON  READER  SERVICE  CARD 
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Number 23  on  your  Feedback  card 


SK  K A BOOM 


Michael  Geier  KB  1 UM 

PO  Box  64766 

S.  Burlington  VT  05406 

Getting  "Hooked  Up"  Right 

Have  you  ever  had  an  equipment 
problem,  but  when  you  sent  the  rig 
in  for  repair,  the  shop  claimed  there 
was  nothing  wrong  with  it?  Ever 
pulled  a  malfunctioning  radio  from 
your  car  only  to  have  it  work  fine 
on  the  bench?  Worse  yet,  have  you 
ever  moved  a  rig  from  one  corner  of 
the  room  to  the  other,  only  to  find  its 
behavior  markedly  different?  if  any 
of  these  things  has  happened  to 
you,  then  you  know  what  frustrat- 
ion is!  What  makes  equipment  act 
differently  from  one  location  to  an- 
other? 

Machines  are  somewhat  like  living 
things— they  interact  with,  and  are 
really  Inseparable  from,  their  envi- 
ronments. A  metal  box  is  a  metal 
box,  and  it  should  work  the  same 
wherever  you  put  it,  right?  Not  so 
fast.  What  about  temperature?  What 
about  invading  magnetic  and  elec- 
tromagnetic fields?  And  especially, 
what  about  all  those  plugs  and  ca- 
bles linking  the  box  to  all  the  other 
boxes? 

The  way  your  equipment  is 
"hooked  up"  can  greatly  influence 
its  performance,  and  often  does  for 
the  worse.  Sure,  we  ail  know  about 
RF  feedback  getting  into  the  mike 
cable,  but  the  issue  is  much  broader 
than  that.  If  you're  like  most  of  us, 
you  have  lots  of  interconnected 
gear,  tike  HF  and  VHF  rigs,  TNC, 
computer,  amplifier,  etc,  And  you 
may  have  found  your  station's  per- 
formance deteriorating  with  each 
added  cable. 

RF  Feedback 

The  biggest  interconnection  prob- 
lem we  amateurs  face  is  getting  all 
the  equipment  to  work  together  with- 
out getting  RF  feedback.  Not  only 
can  RF  get  in  directly  from  the  trans- 
mitting antenna,  but  it  can  emanate 
from  the  chassis  of  the  radio  as  well. 
That  happens  because  the  chassis 
is  one  half  (ground)  of  the  circuit  go- 
ing to  the  antenna.  It  helps  if  you've 
got  a  good  station  ground,  but  even 
that  is  not  a  sure-fire  cure. 

The  mike  input  is  sensitive  to  very 
low  voltage  levels.  It  has  to  be,  be- 
cause microphones  don't  put  out 
much.  Unfortunately,  audio  amplifi- 
ers, especially  today's  solid  state 
types,  can  act  as  diode  detectors, 
because  transistor  junctions  are  es- 
sentially diodes.  So,  you've  got  a 
sensitive  input  driving  a  powerful 
output  (your  transmitter).  Sure 
sounds  like  a  feedback  loop  to  me! 

I  have  received  a  number  of  ques- 
tions regarding  the  proper  matching 
of  microphones  and  rigs.  The  most 
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important  characteristic  is  the  im- 
pedance of  both  the  mike  and  rig.  If 
there's  a  significant  mismatch,  the 
hookup  will  be  very  susceptible  to 
RF,  It  is  also  likely  to  sound  lousy.  So 
always  match  the  rig  with  a  mike  of 
the  same  approximate  impedance. 
Most  modern  radios  are  designed  to 
use  low-impedance  mikes  of  around 
600  ohms.  These  can  be  dynamics 
or  elect  rets,  but  never  crystal  or  ce- 
ramic mikes  unless  they  include  a 
matching  transformer 

Tube  rigs,  the  kind  with  all  tubes 
( as  op  posed  to  j  ust  d  ri  ve  r  and  f  i  nal  s> , 
are  usually  just  the  other  way 
around-  They  require  high-imped- 
ance mikes,  and  work  best  with  crys- 
tal or  ceramic  units. 

Some  rigs,  such  as  late-model 
Kenwoods,  use  two  ground  wires  in 
their  mike  connectors.  One  goes  to 
the  chassis,  and  is  used  for  the  ptt 
function.  The  other  is  the  shield  of 
the  mike  cable,  and  goes  directly  to 
the  ground  on  the  mike  amplifier 
board.  This  technique  helps  avoid 
stray  RF  by  keeping  chassis  cur- 
rents away  from  the  mike  amp,  and 
defeating  it  by  connecting  the 
grounds  together  is  just  asking  for 
trouble. 

Other  Inputs 

Most  likely,  the  mike  is  not  your 
radio's  only  input,  ff  you  have  a 
RTTY  terminal  unit,  TNC,  SSTV  con- 
verter, or  any  other  gadget  connect- 
ed, it  too  can  be  a  source  of  trouble. 
It  is  very  important  to  use  shielded 
cable  for  anything  lfts.\  feeds  signals 
to  your  rig.  Even  if  the  unit  connects 
in  the  back  of  the  radio  at  an  auxil- 
iary jack,  it  must  use  shielded  cable. 

It  is  also  wise  to  use  it  for  signals 
exiting  the  radio.  You  may  have  an 
external  speaker,  or,  of  course,  be 
feeding  audio  to  the  RTTY  or  packet 
unit  for  receive.  You  may  think  you 
don't  care  what  hits  those  connec- 
tion wires  in  transmit  (after  all,  you 
only  use  them  for  receive),  but  in  fact 
they  can  be  the  paths  for  induced  RF 
even  when  not  in  use. 

Lead  Dress 

If  you've  got  an  RF  feedback  prob- 
lem, take  a  look  at  the  positions  of 
the  various  wires,  especially  with  re- 
spect to  the  antenna  coax.  Some- 
times, just  moving  them  a  few  inches 
apart  will  cure  the  problem .  This  par- 
ticularly seems  true  when  high  pow- 
er is  involved.  I  remember  one  setup 
where  I  had  terrible  feedback  with 
the  linear  amplifier  on  the  left  side  of 
the  rig,  but  not  when  it  was  on  the 
right!  (And  yes,  I  had  a  decent 
ground.)  It  turned  out  that  the  amp's 
output  coax,  which  crossed  behind 
the  radio,  was  just  too  darned  close . 
With  the  amp  on  the  right,  the  cable 
was  nowhere  near  the  rig. 


Power  Supplies? 

Yes,  their  output  wires  can  be 
trouble,  too.  This  problem  seems  to 
show  up  more  at  VHF  than  at  HF, 
and  especially  with  J  brick"  amplifi- 
ers. The  wires  can  resonate  at  2  me- 
ters, 220  or  440  MHzT  and  the  usual 
symptom  is  bad  hum  on  the  audio. 
Although  ifs  often  not  practical  to 
shield  the  wires,  you  can  wrap  them 
through  a  toroid  just  behind  the  rig, 
and  that  may  fix  it.  Also,  keep  brick 
amps  away  from  both  the  power  sup- 
ply and  radio,  as  either  can  cause 
problems. 

If  you  use  a  switching  power  sup- 
ply, be  sure  to  keep  its  output  wires 
as  short  as  possible.  Switching  sup- 
plies are  more  sensitive  to  high-fre- 
quency signals  being  induced 
through  their  leads  than  are  linear 
types.  Also,  some  switchers  go  nuts 
with  long  leads,  even  in  the  absence 
of  external  fields.  The  leads'  induc- 
tance upsets  the  action  of  the  chop- 
ping regulator. 

Making  Connections 

The  jacks  on  your  rig  are  their 
most  vulnerable  points.  Connect  DC 
power  backwards  or  short  the  wrong 
pins  while  testing,  and  you  can  do 
some  real  damage-  it's  wise  to  avoid 
soldering  anything  while  it  is  con- 
nected to  the  radio.  Pull  it  first,  then 
check  for  errors  before  you  plug  it 
back  in  and  power  it  all  up. 

Some  of  the  sloppiest  work  fve 
ever  seen  has  been  on  connectors, 
particularly  audio  plugs.  If  you  short 
your  speaker  output,  you  will  likely 
blow  the  audio  amp  IC  or  output  tran- 
sistors. If  your  mike  plug,  which  can 
get  heavily  stressed  in  mobile  appli- 
cations, should  short,  problems  can 
range  from  an  inability  to  key  the  rig 
to  no  audio  to  circuit  damage.  Don't 
use  cellophane  or  masking  tape, 
and  never  count  on  unsoldered, 
twisted-together  wires.  Solder  the 
connections  properly,  and  if  electri- 
cal tape  is  called  for,  use  the  real 
thing.  Also,  consider  using  heat- 
shrink  tubing;  it's  neater  and  doesn't 
unravel  and  leave  a  sticky  mess  like 
tape  usually  does. 

One  handy  way  to  insulate  con- 
nections and  also  provide  a  bit  of 
strain  relief  is  to  use  hot  melt  glue. 
Glue  guns  are  cheap,  and  if  you  do 
any  wiring  or  fabricating  on  a  regular 
basis,  you  should  have  one.  The 
"glue"  is  really  thermoplastic,  and  it 
forms  around  nearly  anything  and 
dries  as  fast  as  it  can  cool.  If  you 
squirt  it  into  an  audio  plug,  you  know 
that  plug  is  forever.  You  probably 
won't  be  able  to  get  it  apart,  even  if 
you  want  to.  The  glue  peels  easily, 
though,  from  most  flat  surfaces. 

Serial  Ports  of  Call 

If  you  have  a  computer  or  TNC  in 
your  shack,  it's  almost  certainly  con- 
nected to  something  via  a  serial  ca- 
ble. Many  of  these  are  unshielded.  If 
you  get  computer  hash  in  the  receiv- 
er, or  continue  to  have  RF  feedback 
despite  your  best  efforts,  the  com- 


puter cable  may  be  the  culprit.  Try 
wrapping  it  in  aluminum  foil  and  us- 
ing an  alligator  clip  to  connect  thefoil 
to  ground  (because,  alas,  you  can't 
solder  to  aluminum).  It's  not  the 
world's  greatest  shield,  but  it's  a 
heck  of  a  lot  better  than  nothing.  Al- 
so, try  wrapping  the  cable  through 
toroids  at  each  end,  That  may  re- 
duce the  problem,  particularly  at 
VHFandUHF. 

When  soldering  connectors  with 
multiple  wires  and  pins,  be  careful 
not  to  overheat  the  wires ,  or  the  i  nsu* 
lation  can  crawl  up  the  wire,  leaving 
bare  conductor.  A  few  of  these  near 
each  other  can  spell  disaster.  Never 
count  on  space  alone  to  keep  wires 
apart;  they  have  a  nasty  habit  of 
inching  toward  each  other  in  the 
darkK  when  no  one's  looking.  Again, 
hot  melt  glue  is  a  great  way  to  avoid 

trouble. 

Wiring  power  supply  connectors 
requires  extra  care,  because  a  short 
can  mean  lots  of  amps  and  maybe 
even  fire.  At  the  least,  you'll  proba- 
bly blow  the  supply's  fuse.  In  heavy- 
current  applications,  be  sure  to  use 
big  enough  wire.  Don't  try  to  run  a 
20-amp  HF  mobile  rig  on  #1 8  hookup 
wire!  Such  small  wire  has  too  much 
resistance,  and  will  dissipate  its 
voltage  drop  as  heat.  Sometimes  it 
can  get  hot  enough  to  melt  its  own 
insulation,  I  once  saw  a  12-inch  clip 
lead  wire  glow  red  and  burn  up  when 

accidentally  connected  directly 
across  a  2-ampgeH  cell  VCR  battery. 

Ouch! 

For  the  same  reason,  don't  try  to 
run  high-current  radios  from  a 
cigarette  lighter  plug.  I  tried  it  with  an 
HF  rig  once,  and  midway  through  a 
transmission,  the  tip  of  the  plug  got 
so  hot  that  it  began  to  melt  the  plastic 
plug.  The  olfactory  warning  got  me 
off  the  air  in  a  hurry. 

Due  to  their  inherently  poor  de- 
sign, PL-259  connectors  are  a  real 
pain  to  solder.  We  all  have  our  favor- 
ite  methods  of  doing  the  shields,  and 
some  work  better  than  others.  As  a 
ruleT  though,  you  need  lots  of  heat. 
No  30- watt  irons  here.  Break  out  the 
big  gun,  or  consider  using  a  small 
torch.  The  other  big  problem  with 
these  plugs  is  that  when  you  get 
them  hot  enough  to  solder  the 
shield,  they  often  melt  through  the 
center  conductor,  causing  a  direct 
short.  There's  no  easy  way  around 
this.  Just  try  to  hold  the  cable  so  that 
the  center  wire  doesn't  contact  the 
plug  body.  Also,  if  your  shield  solder- 
ing  method  allows  it,  use  a  heat  sink 
on  the  shield,  between  where  you 
solder  it  and  the  rest  of  the  coax. 
Clamped  forceps  or  tightly-held 
needle-nose  pliers  will  work  fine. 

Well,  I  could  go  on  and  on  about 
this  sort  of  thing,  and  it  may  seem 
like  this  column  has  been  a  series  of 
Mdon'ts."  But  if  you  take  care  in  the 
connecting  and  placement  of  your 
equipment,  you  will  find  that  getting 
it  all  hooked  up  correctly  can  often 
save  you  from  having  to  get  it  fixed. 

See  you  next  month,  and  keep 
those  cards  and  letters  coming, 
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PRODUCT  OF  THE  MONTH 

WALKER  SCIENTIFIC  INC. 

Walker  Scientific  Inc.  has  announced  a  new  monitor  for  mea- 
suring potentially-hazardous  low-level  electromagnetic  field  radi- 
ation and  getting  accurate  readings  on  a  digital  display.  The 
ELF-50D  Field  Monitor  is  a  hand-held  instrument  that  accurately 
measures  the  extra-low-frequency  (ELF)  electromagnetic  radia- 
tion generated  from  power  lines,  TVs,  video  displays,  home 
appliances  and  other  equipment.  Just  switch  it  on  and  hold  it 
where  radiation  is  suspected  and  the  reading  will  instantly  show 
on  a  3Vs  digit  LCD  display.  It  is  calibrated  to  measure  the  electro- 
magnetic radiation  generated  from  any  50  Hz  or  60  Hz  device 
with  ±  1  %  accuracy  and  has  two  switch-selectable  measurement 
ranges:  a  low  range  from  one  milligauss  to  two  gauss,  and  a  high 
range  up  to  20  0  gauss.  Calibration  is  traceable  to  NIST  (previ- 
ously NBS),  The  instrument  is  pocket-sized  and  powered  by  a  9 
volt  alkaline  battery. 

The  ELF-50D  sells  for  $225  (list).  For  more  information  contact 
Walker  Scientific  Inc.,  Rockdale  St,  Worcester  MA  01606.  (508) 
$52-3674,  (800)  962-4638,  FAX (508)  856-9931.  Or  circle  Read- 
er Service  No.  201 . 


PHILLYSTRAN 


The  HPTG  *T  from 
Phillystran  is  a  field-instal- 
lable non-metallic  guy  sys- 
tem  manufactured  from 
high  strength,  low  stretch 
Kevlar7*  fiber.  This  new 
version  of  the  HPTG  prod- 
ucts is  designed  to  assure 
dependable  performance 
with  fietd-inslallable  wire 
rope  clips.  It  is  priced 
about  the  same  as  the 
original  product  because 


the  potting  compound  and 
sockets  have  been  re- 
placed with  inexpensive 
wire  rope  clips. 

For  more  details  and 
price  information  contact 
Phittystran,  United  Rope- 
works  (U.S.A.)  Inc.*  15 1 
Commerce  Drive,  Mont- 
gomery vitie  PA  18936. 
(215)  368-6611;  FAX 
(215)  362^7956.  Or  circle 
Reader  Service  No,  204, 


POYNTEK  ASSOCIATES 

Poyntek  Associates  has  an* 
nounced  a  family  of  wideband 
monopole  (vertical)  antennas  for 
the  high  fractional  bandwidth,  low 
HF  amateur  bands,  eliminating 
the  need  for  antenna  tuners  and 
special  radiator  networks.  Snyder 
Full-Band"  wideband  antennas 
for  the  40t  75/80  and  160  meter 
bands  are  designed  to  allow  maxi- 
mum use  of  modern  broad  fre- 
quency range  continuous  or  digit- 
al tuned  transceivers  and  "no 
tune1f  power  amps  to  1 .5  kW  PEP 
output.  The  three  models  (VFB- 
40X,  VFB-75/80X  and  VFB-160X) 
are  constructed  of  high  quality, 
high  insulation  resistance  space- 
age  plastics  and  high  conductivi- 
ty, corrosion-resistant  non-ferrous 
metals  to  provide  low  weight,  low 


wind  drag,  and  weather  endur- 
ance for  years.  They  also  include 
optimized  feed  modules  for  a 
broad  range  of  ground  radial  sys- 
tem sizes  and  ground  characteris- 
tics. These  antennas  are  modular 
for  user  assembly  and  installation. 
Model  VFB-40X  is  priced  at 
$21 0t  VFB-75/80  is  $250  and 
VFB-160X  is  $350,  Contact  Poyn- 
tek Associates,  P.O.  Box  741,  P/a- 
centia  CA  92670.  (714)  993-7525. 
Or  circle  Reader  Service  No.  202. 


CELLULAR  SECURITY  GROUP 

Thomas  Bernie  K0TB/1  has  an- 
nounced an  adaptation  to  ground 
plane  antennas,  constructed  by 
attaching  elements  to  SO-239 
connectors;  the  MAX  System  an- 
tennas. These  antennas  are  built 
according  to  Handbook  dimen- 
sions by  soldering  stainless  steel 
elements  directly  to  a  connector 
placed  inside  a  precision-drilled 
one*inch  PVCcap,  This  design  re- 
sults in  a  simple,  rugged,  weather- 
proof antenna  at  a  reasonable 
price.  The  antennas  are  shipped 
fully  assembled  with  instructions 
and  a  six-inch  PVC  mounting 
mast.  All  the  user  has  to  do  is  con- 
nect the  coax  and  mount  the  an- 
tenna. 

The  MAX146.  MAX220  and 
MAX440  are  priced  at  $29.95 
each,  with  free  shipping  and  han- 
dling and  a  money-back,  "no  time 
limit"  guarantee.  Optional  Type  N 


connectors  or  38-inch  mounting 
masts  are  available  for  $5.00 
each.  Contact  Ceiluiar  Security 
Group,  4  Getting  Road,  Glouces- 
ter MA  01930.  (508)  281-8892,  Or 
circle  Reader  Service  No.  203. 


MICROCRAFT 

Microcraft  Corporation  has  in- 
troduced CODE  SCANNER,  a 

new  advanced  two-line  32-char- 
acter  multimode  decoder  that 
copies  Morse,  Baudot  and  ASCII 
codes  from  your  radio.  CODE 
SCANNER  features  a  built-in 
code  practice  oscillator  for  hand 
key  with  readout  to  the  display,  a 
built-in  speaker,  advanced  analog 
and  digital  filtering  with  AGO,  and 
a  special  practice  mode  for  learn- 
ing the  Morse  characters.  The 
CODE  SCANNER  is  compact 
(3%*  x  5*4  -).  It  operates  from  12 
VDC  or  1 20  VAC  with  the  adapter 
provided.  Hook-up  to  a  radio 
speaker  or  headphone  jack  is 
easy. 
The  price  for  CODE  SCANNER 


Model  CSCAN  is  priced  at  $189 
plus  $5  S  &  H,  Contact  Microcraft 
Corporation,  P.O.  Box  513, 
Thiensvifle  Wt  53092.  (414)  241- 
8144. Or  circle  Reader  Service 
No,  206. 
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One  Stop  Shopping  «ck 


CONTACT  EAST 

The  new  1990  Genera!  Catalog 
from  Contact  East  is  a  compete 
sourcebook  of  products  for  test- 
ing, repairing  and  assembling 
electronic  equipment.  This  148- 
page  book  contains  products  for 
engineers,  managers  and  techni- 
cians and  introduces  many  new 
oscilloscopes,  static  protection 


products,  soldering 
supplies  and  stations, 
test  equipment,  preci- 
sion hand  tools,  plus 
Contact  East's  exclu- 
sive line  of  tool  kits.  It 
also  features  expanded 
lines  of  voice/datacom- 
munication  test  instru- 
ments, wire  and  cable 
aids,  electronic  adhe- 
sives,  magnifiers,  and 
inspection  equipment. 
The  catalog  describes 
all  products  in  detail 
and  includes  specifica- 
tions, full  color  photos 
and  prices.  Purchases 
come  with  an  ironclad 
guarantee.  Contact 
East's  "Same  Day 
Shipment"  policy  en- 
sures fast  delivery;  orders  re- 
ceived  by  4  p.m.  are  shipped  by  5 
p.m. 

There  is  no  charge  for  this  cata- 
log. For  more  information  call 
(508)  682-2000or  write  to  Contact 
East  335  Willow  St..  No.  Andover 
MA  01845,  Or  circle  Reader  Ser- 
vice No,  205. 
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MICRO^CIRCUITSCO, 

Micro-Circuits  Co.,  Inc.  is  offer- 
ing, at  no  charge,  a  new  electronic 
shielding  design  kit  for  consul- 


tants, business  owners  and  home 
owners.  The  NR  02a  design  kit 
shows  how  to  use  low  cost  NR2HF 
rubber  paint  shielding  to  prevent 
the  rising  tide  of  electrical  interfer- 
ence from  causing  unreliable  per* 
formance  by  computer,  medical, 
security,  recording  and  communi- 
cations equipment.  Unlike  con- 
ventional electronic  shielding 
which  is  far  too  costly  and  waste- 
ful of  space  for  most  businesses 
and  homes,  the  NR2HF  rubber 
paint  shielding  Is  easy  to  apply.  It 
has  been  widely  used  in  industry 
for  more  than  five  years  and  in  the 
space  program  for  two  years. 

To  request  the  NR  02a  kit  con- 
tact Micro-Circuits  Co,y  Inc., 
10800  Maudlin  Roadr  New  Buffalo 
Ml  49117.  FAX  (616)  469-2742. 
Or  circle  Reader  Service  No.  208. 


ELECTRON  PROCESSING 

Electron  Processing,  Inc.  has 
announced  a  new  filter  that  elimi- 
nates interference  to  shortwave 
reception  caused  by  strong  VHF/ 
UHF  signals.  The  LPF-1  effective- 
ly reduces  signals  from  TV,  FM 
and  two-way  radio  stations  from 
the  antenna  line  of  any  shortwave 
receiver,  It  is  designed  to  connect 
in  the  antenna  lead  between  your 
antenna  and  receiver,  and  filter 
out  signals  on  all  frequencies 
above  50  MHz,  Signals  in  the  FM 
broadcast  band  are  reduced  at 


least  100  times  in  strength,  yet 
signals  below  30  MHz  are  virtually 
unaffected.  This  filter  uses  a  two- 
stage  low-pass  filter  network 
which  requires  no  power  to  oper- 
ate. The  unit  is  housed  in  a  com- 
pact 2"  x  2"  x  1"  rugged  metal 
enclosure  with  BNC  female  con- 
nectors provided  for  easy  connec- 
tion in  your  antenna  system. 

The  LPF-1  Is  priced  at  $19.95. 
Contact  Electron  Processing, 
Inc.,  P.O.  Box  68 1  Cedar  Ml 
49621.  (616)  228-7020.  Or  circle 
Reader  Service  No.  209. 


BAYLIN 
PUBLICATIONS 

Baylin  Publications  has  a* 
nounced  the  release  of  the  thin 
international  edition  of  KuBand 
Satellite  TV— Theory,  Installa- 
tion and  Repair  by  Frank  Baylin 
and  Brent  Gale,  with  technical 
contributions  by  John  McCor- 
mac.  This  comprehensive 
source  of  information  and  expla- 
nations covering  ail  aspects  of 
worldwide  Ku-band  satellite 
television  systems  has  been  ex- 
tensively revised  and  expanded 
in  scope.  The  40  pages  of  new 
information  covers  European 
DBS  satellite  TV,  flat  plate  an- 
tennas, LNB  and  satellite  receiv- 
er electronic  design,  worldwide 
scrambling  technologies,  link 
analysis,  fixed  antenna  installa- 
tions, interfacing  receivers  and 
decoders,  and  instructions  for 
aligning  a  polar  mount  without  a 
compass. 


Kit-Band 
SATELLITE  TV* 

Theory,  Installation  and  Repair 

■ 

3rd  trillion 


*&& 





This  8V2"  x  11"  432-page 
manual  contains  over  400  up-to- 
date  photographs  and  illustra- 
tions, it  is  available  from  Baylin 
Publications,  1905  Mariposa, 
Boulder  CO  80302  for  $29.95 
plus  $2  S  &  H.  For  more  informa- 
tion circle  Reader  Service  num- 
ber 207, 


MOTOROLA  INC. 


Motorola  Ine/s  Radius  Division 
has  introduced  the  RNet  150  and 
450  series  of  telemetry  radios  op- 
erational on  the  UHF  and  VHF  fre- 
quency bands  (403-430  MHz, 
450-470  MHz  and  136-1 74  MHz). 
These  models  are  available  on 
two-channel  operation.  They 
measure  3.3"  (L)  x  1,52'  (W)  x 
2.70"  (H)  and  weigh  just  10,2 
ounces,  Other  key  features  in- 


clude tow  current  drain,  voice  and 
data  transmission  capability,  and 
variable  power  levels. 

For  prices  and  information  con- 
tact Motorola  Inc.,  Communica- 
tions Sector,  Public  Relations  De- 
partment, 1301  E.  Algonquin  Rd., 
Schaumburg  IL  60196.  (800)  624- 
8999.  ext  5992.  Or  circle  Reader 
Service  No.  210. 
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A  Great  Idea  J — 

We  packaged  iheARRL  Handbook's 
ground  plane  in  a  rugged,  weather-proof* 
integrated  mounting  system.  Using 
stainless  steel,  silver  solder  and  quafity 
USA  components,  we  craaled  the  hfc^i 
pedormance  MAX  System. 

Only  $29,95  Ff«*fhppng(cafiLtJSA! 

Fully  assembled. 

Money  back  guarantee 
Specify  MAX1 46. 

MAX220.  or  MAX440 


MAX 


Svst&m  ™ 

GROUND  PLANE  ANTENNAS 
CK-MO-M(>VlSA  Accepted  (  MA  add  5%  sales  lax) 


Send  payment  to  Cellular  Security  Group, 
4  Gerring  Rd.,  Gloucester  MA  01930 
Or  charge  by  phone  (508)  281  8892 
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v  Antenna  Systems 
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woauiq  ill  band  kink-fxoofwx-sciloJ 
Difwk-V-Slopcx  aoreiiM.  71?  coax 
c"rt\SUftc.  Quick  Liuocb  ivmcic  ro*- 
pfOdf  dacrofi  support  braid.  44>  p*gc 
Tcih  Manual.  Complete  ^  Ready  for 
Acnes.  One  pmon  insialb  in  rruuurei 
B#   r*ati\   Tor   Emergfiio   or  Fun, 
Build  Your  oivn  trom  &vf  atvh;  Ordtr 
T«hNv*«  #J3lBr  S&95  Ppd  US* 
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■1  Provo,  UT  &4605 
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Ordtr  Hotline: 

800-926-7373. 
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ICOM 


kVHF 

COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


280  Tiffany  Avenue 
Jamestown,  New  York  14701 


PH.   (716} 664-6345 

(800)  752-8813  for  orders  only 


OSCAR  MOPE-J  FILTERS 

PREVENT  DESENSE  OF  YOUR  DOWN-LINK  RECEIVER 


2M  Tx 


•-£. 


MMf200-7 
(usually  sufficient) 
I.L.@145MHz 


$55.00 


$95.00 


PSf432 

(for  extra  protection) 
Q\5dB  LL®  435  MHz  0.1  dB 

Loss  @  435  MHz  40  <*B  mm  Loss  @  145  MHz  70  <*B  ^P 

Send  75c  (3  stamps}  lor  detailed  specs  on  all  VHF  &  UKF  products   Shipping  FOB  Concord,  MA 
a  PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOTFCE 

■     ■■      SPECTRUM  INTERNATIONAL  INC.  (508)  263-2145 

g^fcB      P.O.  Box  10845.  Concord,  MA  01742.  USA 


CIRCLE  38  ON  READER  SERVICE  CARD 


CIRCLE  IS3  ON  READER  SERVICE  CARD 


SMALLEST  Full 
Duplex  Interconnect 
Available 

Only  5.75  W  x  1.5  H  x  7.75  D 


The  FDI-2200  is  a  microprocessor 
controlled  basic  interconnect,  designed  for 
applications  which  do  not  require  multiple 
ANIs  or  air-time  billing  features.  The 
FDI-2200  can  operate  either  hill  or  half 
duplex.  Our  Quick  Start  Set-up  procedure 
gets  the  FDI-2200  up  and  running,  without 
complicated  programming. 


FEATURES: 

•  User  Programmable  CW-ID 

•  Hook-Flash 

•  Tum-A-Round  Beeps 

•  One  to  Eight  Digit  Codes 

•  Auxiliary  Relay 

•  Toll  Restrict 

•  Toll  Restrict  Defeat  Code 

•  Tone  or  Pulse  Dialing 

•  Call  Limit  Timer 

•  Mobile  Activity  Timer 
[-Out  {Reverse  Patch) 


INTERCONNECT 
SPECIALISTS  INC. 


Phone  (407)  332-0533  •  Toll  Free  800-633-3750 

1215  N,  CR  427  •  Suite  105  •  Longwood.  Florida  32750 

FAX  NO.  (407)  332-4912 
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Number  25  on  your  Feedback  card 


ACKET TALK 


Brian  Lloyd  WB6RON 
124  Churchill  Avenue 
Palo  Afto  CA  9430 1 
WB6RQN    K3MC 

About  the  Mail 


I  have  been  getting  quite  a  bit  of 
mail  these  days.  I  want  to  thank  all 
who  have  writ  ten  J  try  to  answer  your 
letters,  especially  those  that  come 
with  self-addressed,  stamped  en- 
velopes. However P  I  do  have  a  bad 
habit;  I  tend  to  let  the  letters  stack  up 
until  the  stack  threatens  to  engulf 
the  top  of  my  desk/workbench,  so 
forgive  me  if  you  do  not  get  a  re* 
sponse  for  a  month  or  so. 

You  may  notice  that  I  have  includ* 
ed  my  BBS  address  and  my  Internet 
address  along  with  my  US  Postal 
Service  address.  *  encourage  you  to 
use  electronic  mail  to  reach  me.  I 
lend  to  respond  to  my  elec Ironic  mail 
the  moment  that  1  receive  it  so  you 
are  likely  to  get  an  answer  very 
quickly.  For  those  of  you  who  use 
CompuServe,  I  am  sorry  to  say  I  no 
longer  use  CompuServe.  It  simply 
costs  too  much,  and  since  Compu- 
Serve now  otters  electronic  mail  ser- 
vice to  the  Internet,  you  can  reach 
me  mat  way. 

Responses  to  the  April  Column 

Back  in  April  I  wrote  on  the  rather 
slothful  state  of  affairs  in  US  ama- 
teur packet  radio.  I  have  received  a 
number  of  communications  regard- 
ing that  column.  Surprisingly,  they 
have  been  overwhelmingly  positive. 
I  did  get  one  somewhat  negative  tet- 
ter from  Joe  G3ZCZ  (G3ZC2  @ 
N40Q), 

Joe  writes:  "Brian,  about  your 
packet  editorial,  stop  moaning  and 
make  some  constructive  sugges- 
tions There  are  3  main  problem  ar- 
eas: 1)  The  lack  of  applications,  al- 
though people  are  beginning  to 
bring  up  new  servers;  2)  the  present 
system's  inertia— you  can't  do 
something  new  because  the  system 
doesn't  support  it;  and  3)  the  user 
interface.  People  who  don't  know 
the  difference  between  'converse" 
and  command'  are  given  achoce  of 
100  different  commands  Jin  their 
TNCsj,  It  scares  them  off." 

I  tend  to  disagree  with  Joe  that  I 
am  moaning  and  not  making  con- 
structive suggestions.  I  have  been 
making  constructive  suggestions  for 
quite  some  time  now;  in  fact,  for  the 
better  part  of  a  decade,  I  write  this 
column,  t  write  articles.  I  talk  at  radio 
club  meetings,  C  help  other  hams 
construct  their  stations,  and  I  help 
build  and  maintain  the  packet  radio 
facilities  where  I  live.  I  tend  to  con* 
stder  my  sell  as  a  doer  rather  than  a 
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casual  bystander.  I  helped  construct 
and  maintain  the  first  relatively  large 
TCP/IP-based  packet  radio  network 
in  the  Washington.  DC,  area,  All-in- 
all,  I  think  that  J  have  more  than  paid 
my  dues  to  the  packet  radio  com- 
munity. 

Joe's  other  points  are  well  taken. 
His  first  point,  lack  of  applications,  is 
significant.  How  many  times  have 
you  demonstrated  packet  radio  only 
to  be  asked,  ll8ut  what  is  it  good 
for?1'  Did  you  find  yourself  with  no 
good  answer?  I  know  that  I  certainly 
have  on  occasion.  I  do  like  to  point 
out  packet  radio's  usefulness  for  the 
National  Traffic  System,  the  DX 
packet  duster,  and  moving  health 
and  welfare  information  during 
times  of  crisis.  The  BBS  has  made 
unattended  electronic  mail  possible 
for  thousands  of  hams.  How  many  of 
you  have  scheduled  HF  QSOs  via 
packet  radio?  It  even  works  for  many 
DX  stations . 

All  this  is  welt  and  good,  but  you 
may  note  that  rt  doesn't  include  any 
re  a  I- time  applications.  Packet  radio 
today  tends  to  be  rather  like  the  tor- 
toise from  the  old  fable;  slow  and 
steady  wins  the  race.  To  make  new 
real-time  applications  like  digital 
voice,  digital  video,  and  computer 
die  servers  possible  we  are  going  to 
need  much  faster  radios  and 
modems.  In  the  meantime,  what 
ideas  do  you  have  for  new  applica- 
tions? Send  them  along  and  I  will 
publish  them. 

Joe's  second  point  is  also  very  sig- 
nificant, There  tends  to  be  a  good 
deal  of  inertia  when  it  comes  to  new 
ideas,  There  have  been  hams  who 
have  tried  to  accuse  me  of  trying  to 
ruin  packet  radio  for  "legitimate 
users"  by  running  TCP/IP.  Gee,  if 
people  like  that  would  spend  half  as 
much  time  and  effort  working  to  im- 
prove packet  radio  as  'hey  do  com- 
plaining,  we  would  have  a  much  bet- 
ter packet  radio  network  {H I), 

Personalty,  J  think  that  most  of  the 
inertia  centers  on  education  Hams 
traditionally  have  striven  to  learn 
and  master  new  technologies.  If  you 
have  knowledge,  perhaps  you  could 
go  out  and  talk  about  some  aspect  of 
packet  radio  that  interests  you.  Per- 
haps you  could  even  put  together  a 
small  group  interested  in  experi- 
menting with  some  new  technology 
or  application  for  packet  radio. 

Joe's  last  point  disturbs  me.  He 
Implies  that  the  command  set  in  the 
TNC  is  difficult  to  learn  and  that 
packet  radio  should  somehow  be 
made  simpler.  Well,  there  is  definite- 
ly a  place  in  this  world  for  newer  and 
better  software  for  packet  radio  op- 
eration. On  the  other  hand.  I  think 


that  most  hams  can  handle  learning 
how  their  TNC  works, 

I  am  afraid  for  amateur  radio  when 
I  hear  people  talking  about  how  diffi- 
cult amateur  radio  is,  and  how  we 
must  make  it  simpler  so  more  people 
can  enjoy  it.  Hog  wash!  Amateur  ra- 
dio is  a  technical  hobby.  Amateur  ra- 
dio is  where  people  who  are  interest- 
ed in  radio  technology  go  to  engage 
in  their  interest  You  have  to  team 
new  things  to  be  a  part  of  amateur 
radio,  If  you  are  willing  to  learn,  there 
are  MANY  hams  out  there  willing  to 
teach.  It  will  probably  cost  you  no 
more  than  the  cost  of  gas  to  get  to  a 
club  meeting  or  perhaps  lunch  when 
they  come  over  to  your  house  to  help 
you  set  up  your  station.  After  that 
you  can  share  your  newly  acquired 
knowledge  by  helping  someone  else 
learn  something  new. 

I  want  to  thank  Joe  for  his  well 
thought  out  letter.  He  also  included  a 
program  for  the  PC  which  I  haven't 
had  a  chance  to  try  yet .  When  I  do,  I'll 
let  you  know  how  it  turns  out 

The  TAPR  PacketRADIO 

At  Dayton  in  1989  TAPR  showed 
off  their  proposed  PacketRADIO. 
PacketRADIO  is  gotng  to  be  a  kit  that 
combines  both  the  TNC  and  a  2m 
transceiver  in  one  package.  The 
nice  thing  about  the  PacketRADIO  ts 
that  it  will  provide  both  120Q  and 
9600  baud  capability.  The  Packet- 
RADIO will  be  a  kit  along  the  lines  of 
the  original  TAPR  TNC. 

TAPR  has  had  quite  a  time  getting 
the  PacketRADIO  done  and  into  the 
hands  of  amateurs.  At  Dayton  last 
year  I  signed  up  to  be  a  beta  tester. 
This  means  that  if  they  choose  to  use 
me  I  will  receive  one  of  the  early  kits, 
which  I  am  obliged  to  construct  and 
use  so  that  I  can  provide  feedback  to 
TAPR.  With  feedback,  they  can  pos* 
sibly  improve  the  production  ver- 
sion. The  TAPR  PacketRADIO  is  a 
significant  step  toward  better  and 
faster  packet  radio, 

I  will  keep  you  posted  on  the 
PacketRADIO  saga,  If  you  want 
more  information  on  PacketRADIO. 
or  if  you  want  to  pin  TAPR.  write  to: 
Tucson  Amateur  Packet  Radio.  PO 
Box  12925r  Tucson  AZ  85732,  or  call 
(602)  323-1710.  I  am  sure  that  they 
would  be  glad  to  hear  from  you. 

The  Hint  Department 

The  other  day  I  put  up  a  new  an- 
tenna, so  I  was  checking  to  see  what 
I  could  hear.  I  noticed  a  ham  spend- 
ing quite  some  time  perusing  the  lo- 
cal BBS.  While  he  was  doing  that,  a 
number  of  other  stations  attempted 
to  connect  but  couldn't  because  the 
BBS  was  busy.  This  prompted  me  to 
share  my  technique  for  getting  on 
and  off  the  BBS  in  as  little  time  as 
possible. 

The  process  that  I  use  involves  do- 
ing most  of  the  work  off-line,  e.g.. 
while  I  am  not  connected  to  the  BBS. 


First  I  turn  on  a  capture  file  in  my 
terminal  program.  This  causes  ev- 
erything that  comes  in  from  the  TNC 
to  be  stored  in  a  dtsk  file  on  my  PC. 
Next  I  connect  to  the  BBS  and  give 
the  RM  (read  mine)  command  10  get 
all  my  mail.  I  then  use  the  L  (list) 
command  so  that  I  can  see  all  the 
bulletins  that  have  come  in  since  the 
last  time  I  connected  to  the  BBS.  As 
soon  as  the  BBS  has  transmitted  my 
mail  and  the  list  of  messages/bul- 
letins, I  disconnect  from  the  BBS  so 
that  others  can  use  it. 

Now  I  take  all  the  lime  I  want 
to  read  my  mail,  and  I  prepare 
answers  in  another  file  complete 
with  all  the  commands  to  enter 
and  send  the  mail.  If  I  got  a  letter 
from  W6ABC  @  WB6XYZ  and  from 
KA3ZZ  @  KA90 1  would  enter  some^ 
thing  like  the  following  into  my  send 
file: 

sp  w6abc  @  wb6xyz 

new  software 

Thanks  for  your  note.  I  will  include 

your  suggested  feature  in  the  new 

software. 

73  de  Brian,  W&6RON  @  K3MC 

/ex 

sp  ka3zz  @  ka9q 

meeting 

Thanks  for  reminding  me  of  the 

meeting.  I  will  see  you  there. 

73  de  Brian,  WB6RQN  0  K3MC 

tax 

b 

Now  I  connect  to  the  BBS  again 
and  use  the  file  transmission  feature 
of  my  terminal  program  to  upload  my 
send  file  to  the  BBS.  You  will  note 
that  the  file  contains  all  of  the  com- 
mands to  send  the  mail  (the  "spr  or 
'send  private"  commands)  and  to 
disconnect  from  the  BBS  again  (the 
"b*  or  'bye'  command).  This  ensures 
that  I  will  be  connected  to  the  BBS 
for  the  shortest  time  possible. 

To  read  the  bulletins,  I  use  a  simi- 
lar technique.  Let  us  assume  thai  I 
want  to  read  messages  (bulletins) 
1924,  1927,  and  1939  \  prepare  a 
send  file  containing  the  commands 
to  read  the  desired  messages  like 
this: 

M924 
M927 

r1939 

Then  I  connect  to  the  BBS,  trans- 
mil  the  read  commands,  and  open  a 
capture  file  to  store  the  bulletins. 

Note  that  the  'b'  (bye)  command  is 
not  included  here.  If  you  include  it, 
you  will  lose  part  of  the  last  mes- 
sage—the BBS  closes  the  connec- 
tion as  soon  as  it  receives  the  'b' 
command.  It  doesn't  wait  until  all  of 
the  message  has  been  transmitted. 

Try  this  tech  nique  out  for  yourself. 
You  will  find  that  you  end  up  spend- 
ing less  time  connected  to  the  BBS. 
If  everyone  does  this,  the  BBSs  can 
support  more  users. 
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AUTOMATIC 


cw 


IDENTIFIER 
only  $59.95 


wired  and  tested 

programed  with  your  call 

Double  sided  plated  thru  PCB 

1  year  limited  warranty 

ORDER        TOLL        FREE 

1-800-292-6611 
FAX  1-800-522-1542 

VISA—NIC— AMEX— COD 

Desert  Electronics    El  Paso    TX 


CIRCLE  64  ON  READER  SERVICE  CARD 


Model  WLA54M 
5-2000  MHZ  PREAMPLIFIER 

For  analyzers,  scopes,  radio/TV,  ICOM 
R-7000,  scanners,  etc.  Gain  20 dB. 
Noise  Fig.  4  dB,  Pout  (IdB)  8dBm, 
12-15  VDC.  Usable  2-2100  MHzt  with 
input  protection,  in  cast  aluminum 
case.  Pull  signals  from  noise.  Only  5 139 
+  $4. 


WILAM  TECHNOLOGY 

P.O.  Box  5174,  MASSENA,  NY  13662 
(315)  769*8334 
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MA/COM 


AUTOMATIC  ANTENNA  MATCHEH 

The  ultimate  advanced  technology  — 

when  you  need  It  most 

P.O.  Box  502 

Ft.  L.ud»rd*U,  FL  33302  Cntl  Sonny 


m 


(305)  523-6309 
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2  METER  BANDPASS 


but  205-226  MHz 


M92  BANDPASS  FILTER 

'converted"  to  cover  140- 
180  MHz  range,  Twin 
cavities  are  gold-plated  with 
tune  knobs*  dtels,  and  "U" 
connections.  7x2.5x9.5, 
8  lbs.  sh    #CONV~F192, 

used. $32.00 
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VACUUM  RELAY,  Jennings  RE-68  Or  equal  SPOT  26 
VDC  1 20  ohm  coil;  25  KV  peak,  25  amps  AC-DC  23f ' 
dia  mount  flange,  o  a  3.3"Hx3"   dia.  2  lbs. 
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1000  pf  5  KV  "DOORKNOB"  CAPACITORS.  Centralab 
656  or  equal  Used $8.00  ei 
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Radio  Direction  Finder 


The   SuperDF 

The  ideal  RDF'  Irvenpensive  lots  ar>d  assembled 
units  f or  use  On-Foot ,  nob! le,  or  Base  1 0O  to 
550   MHz   with   2   antennas  Find   stuck 

transmitters,  stolen  radios,  interference 
sources         Non-amtnguous  No    overload 

Use  with  UNMODIFIED  HTk  SCANNER,  or 
TRANSCEIVER  No  attenuator  or  "S"  meter 

needed  OF  signals  below  me  noise  DF 
snort  signals  MuHipath  errors  cancel  while 
mob*!*- irwnotiotv  Used  fey  FCC,.  State  Dept, 
US  Army,  Stale  of  Calif.,  Los  Angeles  Cotnty 
Easy  maintenance  Complete  Documentation 
For  oecat is  seno  long  sase  to 
BMG  Engineering,  Dept  7,  9935  OariDaldi. 
TempteCity,   Catif,   91780,  USA 


NEW  1990 
i CATALOG 
>  Big  88  page  8%  x  11"  Format 


Communications  Receivers 
»  Portable  Receivers 

Scanners 

Amateur  HF  Transceivers 

VHF-UHF  Transceivers 
•  HTs  and  Mobiles 
~>  Amateur  and  SWL  Antennas 

Accessories  and  Parts 
»  RTTY  and  FAX  Equipment 

Books  and  Manuals 


Send 
$1to 


Universal  Radio 

1280  A ida  Drive  Dept,  73 
Reynoldsburg,  OH  43068 


cants  k  f on  ast 

s£nvic!o  AUTtmizAoa 


aesu 


LIOEfl  MONDIAL  EN  flADIQCOMUNICACION 

Wfwld  le  A\io\  m  Radpo  CommunifialKjn  Equ<pmonE 

Hf     VHF     UHF 

IMSTRIBUIOGRES  AUTQRIZAQOS  DE: 

Awihf*rired  Distributors 
Yaesu    Astrom    Hustler    Signals    Larsen    Conned  Sysiems    Custaaft 

mOUSTRIAt.  COMMERCIAL  PfllYAOtt.  RADIO  AFtCHMi 

Prjval#  Ham  Radio 

G  AIUNITA  BE  FAMUCA! 

Manufacturer  Warranty 

k  THAXH  CtMliNlCAClOMES 

7t>7WlSPteCOT9w3  A*.  dfitBosaut  6144-4 

McAJten  Texa&Tmt  Coi  Bugam©***.  Puifita.  Put 

T*lri512*682-65S9    6§2  «65fl  Tate: (Z^ 4*51  £V*«3T8G    *5Q30J 

F«  i5t^6S2  i&SS  Fa*  <22?4*S@9I 


InTiias 


Digital  Signal 
Processing 


LL  Grace  introduces  our  latest 
product,  the  DSP-12  Multi-Mode 
Communications  Controller. The 

DSP-12  is  a  user- programmable. 
Digital  Signal  Processing  (DSP} 
based  communications  controller 

Why  DSP? 

Digital  Signal  Processing  offers 

•  Ideal  modem  filters 

•  Superb  s*gnal  recovery  abilities 

■  Flexibility:  one  hardware  platform 
does  all  modems 

•  New  modems  can  be  added  without 
hardware  changes 

■  Wide  dynamic  range 

•  Excellent  weak-signal  performance 

•  Room  to  grow  into  the  fulure 

DSP- 12  Features  Include  . . . 

•  Over  40  modems  are  available  fn 
the  basic  unit,  including  Packet. 
RTTY,  Morse.  WEFAX,  FSK,  and  PSK 
modems  for  high-speed  packet  and 
satellite  workl  Speeds  range  up  to 
9600  bpsf  56001  DSPI 

•  Wl u It i- tasking  operating  system  built 
in! 

•  PC-compatible  (V40)  architecture 
supports  all  BIOS  St  DOS  calls  and 
allows  development  using  normal  PC 
development  tools! 

•  V40  Operating  System  and  terminal 
program  software  source  code  \s 
public  domain  &  readily  available! 

-   RAM  expandable  to  1  megabyte? 

•  EPROM  expandable  to  384  kilobytes! 

•  Three  analog  radio  connectors.  RX  St 
TX  can  be  split  in  any  combination 
Tuning  outputs  available  on  each 
connector! 

•  Both  DSP  and  terminal  programs  can 
be  down-line-loaded  from  bulletin 
boards  You  can  participate  in  new 
development  as  rt  occurs! 

■  Upgradable  to  a  dual -port  unit! 

■  Free  software  upgrades1 

•  Low  cost  unit' 

Call  or  write  for 

our  free  4-page  brochure  on 

Digital  Signal  Processing 

and  the  DSP-12* 


Commercial  inquiries  are  welcomed! 
We  offer  rapid  prototyping  of  custom 
commercial,  military,  and  government 
applications  including  secure  communi- 
cations systems. 

LX.  Grace  Communications  Products,  lac, 

41  Acadia  Drive 

Voorhecs,  NJ  08043  USA 

(609)751-1018 

5   90 


LL    Grace  also  produces  the  Kansas 
City  Tracker  satellite  tracking  system 

Call  or  write  for  info! 
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Number 26  on  your  Feedback  card 


PECIAL  EVENTS 

Ham  Doings  Around  the  World 


Listings  are  free  of  charge  as  space  permits.  Please  send  us  your 
Special  Event  two  months  in  advance  of  the  issue  you  want  it  to 
appear  in.  For  example,  if  you  want  it  to  appear  in  the  June  issue,  we 
should  receive  it  by  March  31.  Provide  a  char,  concise  summary  of 
the  essential  details  about  your  Special  Event. 


JUN30-JUL1 


WESTON  WV  The  West  Virginia  Stale  Conven- 
tion, sponsored  by  the  West  Virginia  Slate  AR 
Council,  wall  be  heki  al  the  Jackson's  Will  State 
4-H  Camp  near  Weston,  Doors  open  Friday  for 
dealer  set-up  from  5:30  PM-1 1  PM  and  open  to 
the  public  at  9  AM  Saturday  and  Sunday.  Admis- 
sion is  $5.  Flea  market  tables  free.  Ticket  re- 
quired. Equipment  auclion  Saturday  evening.  VE 
exams  8  AM  Saturday.  Pre-regislraiion  required. 
Deadline  June  23.  Contact  Boh  Robinson  KU8G. 
304-366-0132.  Camping  available.  Talk-in: 
144.79/1 45. 39.  For  advance  rickets  contact  Sue 
Goodwin  N8JNL.  103  Cleveland  Ave,  Nitro  WV 
25143.  For  info,  contact  Chuck  McClain  K8UQY, 
304-366-5401. 


JUL1 


Wl  LKE  SB  A  RRE  PA  The  Murgas  ARC  will  hold 
its  annua!  Ham/Computertest  at  the  ICE-A-RAMA 
Coal  SL  Sports  Complex.  Set-up  6  AM.  General 
admission  SAM.  Advance  tickets  S3.  £4  at  open- 
ing; XYLs  and  children  under  16  I  nee.  TailCjaling 
$3.  Free  parking.  Indoor  tables  $10.  Reserved 
space  will  be  bald  until  0830  unless  paid  Tor  in 
advance.  Bring  your  own  extension  cord.  Talk-in: 
53.81,  S3.G1,  146.52,  146.61,  444. ©25,  10  GHz. 
To  register  for  FCC  exams  write:  Joe  Caff  re  y 
W3DZH,  79  Kellers  Lang,  Plymouth  PA  18651. 
For  info  contacl  K3SAE-KB3GB,  Ffd  1  Box  214, 
PittstQfl  PA  18843.  717-38^8883. 


JUL  4 


HARRIS  BURG  PA  The  Harris  burg  RAC  will 
sponsor  their  July  4(h  Firecracker  Hamfest  at  The 
Bressler  Picnic  Grounds.  Set-up  for  vendors  and 
tailgating  at  6  AM.  Opening  at  8  AM.  Admission 
S3,  tailgating  $3.  Tickets  jn  pavillion  £10  in  ad- 
vance or  $12  al  (he  sile.  Talk-In:  147.30/  90  or 
52/52  simplex.  Contact  Dave  Dormer  KC3MG, 
717-939-4957\w  reservalions 


JUL7 


WEST  OES  MOINES  I A    The  Des  Moines  Radio 

Amateur  Assoc,  will  hold  its  1990  Hamfest  at  the 
Sac  red  Heart  School.  Contact  Harold  Ober 
N&HZK,  515-299-1330,  or  write  Hamfest  90,  De$ 
Moines  Radio  Amateur  Assoc, .  PO  Box  88r  Des 

Moines  IA  503O1. 

BURLINGTON  ONTARIO     The  Ontario  Harrtfsst 

'90  will  be  presented  by  ihe  Burlington  ARC  at  the 
Milton  Fairgrounds  starting  at  9  AM..  Set-up  at  8 
AM.  Commercial  vendors  please  use  the  North 
gate.  Free  flea  market  space,  General  admission: 
Adults  $5,  spouse  $3,  children  under  12  years 
free;  please  use  the  south  gale.  Contact  Rick 
Jones  VE3WRJ,  639-0724  or  Ted  Bar  wile 
VESTED,  639-5878 

OAK  CREEK  Wl  The  South  Milwaukee  ARC  Inc. 
will  sponsor  Swapfest  '90  at  American  Legion 
Post  #434  from  7  A.M-2  PM .  Free  overnight  camp- 
ing. Admission  $4.  Talk-in;  146,580  MHz  FM  sim- 
ple* and  most  local  repeater  frequencies.  Map 
and  details  fromTTie  South  Milwaukee  ARC,  PO 
Box  102,  South  Milwaukee  Wl  $3172-0102 


JUL  7-8 


INDIANAPOLIS  IN  The  Indianapolis  Hamfest 
and  Central  Division  AARL  Convention  will!  be 
held  at  Ihe  Marion  County  Fairgrounds.  Advance 
tickets  SB  with  SASE.  $6  at  gate.  Mail  request  for 
advance  tickets  lo  indianapolts  Hamfest,  PO  Box 
1 1  778.  Indianapolis  IN  46201  Free  camping  and 
hook-ups  supplied  on  a  first-come  basis.  Gates 
open  at  6- AM  each  day.  Commercial  and  inside 
flea  market  booths,  plenty  of  outside  Ilea  market 
space. 


Jul  a 


OOWNERS  GROVE  IL     The  DuPage  ARC  is 

sponsoring  the  eighth  annual  Hamfest  and  Com- 
puter Mart  at  the  American  Legion  Post  /tfBO,  be- 
ginning  ate  AM.  Dealers  indoors,  flea  market  and 
tailgaling,  oulside  Free  parking.  VEC  exams. 
General  admission  $2  in  advance,  $3  at  the  gate. 
Talk-in:  1 46.52  -600.  For  tickets  and  (apje  reser- 
vations, SASE  to  Hamfest  Chairman,  OuPage 
ARC.  Edwin  Weinsiein  WD9AYRr  75 11  Walnut 
Ave.,  Woodridge  IL  60517.  For  info  call  Exf.  708- 
935-0527  a  vant'ngs . 

PiTTSBU  RGH  f»A  The  Worth  H  i  lis  A  RC  will  hokj 
its  5th  Annua!  Hamfest  at  the  N on h land  Public 
Library  from  8  AM-4  PM.  Free  admission.  Free 
dealer  tailgating  space  Free  parking.  Handicap 
facilities.  VEC  testing  at  8  AM.  For  VEC  info  send 
SASE  to  John  Rosenwatd  NM3P.  400  Stevens 
Dr. .  Pittsburgh  PA  1 5237.  4 1 2-93  J  -265 1  Plea  se 
pre- register.  Send  SASE  for  Hamfesl  info  to  Boh 
Ferrey.  Jr..  N3DOK,  5321  Presidential  Dr.,  Allison 
Park  PA  15101.4 12-36  7-2393 . 


JUL  13-15 


NORTH  DAKOTA-MANITOBA     North  Dakota 

and  Manitoba's  biggest  Hamfest  will  be  held  at  the 
Peace  Garden  on  the  USA/Canadian  border  a  few 
miles  North  of  Dunseth  ND,  and  a  few  miles  south 
otBoissevain  Maniloba.  Registration  will  start  Fri- 
day afternoon.  Breakfast  brail  on  Sunday  morn- 
ing. Outdoor  flea  market.  Contact  John  A.  Swanke 
KA&SU.  Box  304.  Lakota  NO  58344. 


JUL  14 


EAU  CLAIRE  Wl  The  Eau  Claire  ARC  will  hold 
its  annual  Hamfest  at  the  4-H  buildings  behind 
Highland  Mall  from  B  AM-2  PM.  Free  parking. 
Tables  $3,  dealers  35.  Admission  $3,  Packet 
meeting  at  10:30.  Exams  from  9  AM-1  PM.  ail 
walk-ins.  Talk-in  on  the  Eau  Clair  3-1/91  repeater. 
For  table  reservations  contact  Liz  Searing 
N9EQR,  1 129McKinteyRd.,  EauClaire  Wi 54703, 
715-834-1303. 


JUL  15 


WASHINGTON  HO  The  Zero  Beaters  ARC  will 
hold  its  annual  Hamfesl  at  the  Sarnie  H.  HllJerman 
Park  Washington  Fairgrounds.  Flea  market  park- 
ing S2  a  space.  Free  admission.  Walk-in  VE  ex- 
ams begin  at  10  AM.  Talk-in:  147.24  repeater. 
Contact  Dane  Brockmitter,  Rl  2  Box  623f  Union 
MO  63084.  314-533-2323. 

LAKEWOOO  CO  The  Denver  Radio  Club  is 
holding  its  annual  Hamfest  and  the  ARRL  Colora- 
do Slate  Convention  at  the  Jefferson  County  Fair- 
gtounds.  Talk-in:  147. 33/  93  and  146.52.  Contact 

Keith  miSt  at  303-660-0862  or  363-790-4001 
or  John  KA3RDZ  at  303-340-8898  Of  (340J-98O- 
2957 

AUGUSTA  NJ  The  Sussex  County  ARC  will 
Spo  nsor "  SC ARC  '90  "  at  the  S  usse  x  County  Fair- 
grounds beginning  at  8  AM.  Registration,  $4 
(XYLs  and  harmonics  free).  Indoor  tables  $7.  Tail- 
gate space  $5.  Free  parking.  For  further  info  con- 
tact Don  Stickle  K20X,  165  Weidon  Rd.,  Lake 
Hopatchong  N J  07849  201-663-0677. 


JUL20 


VERONA  NY  The  Madison-Oneida  ARC  is  hold- 
ing VE  exams  at  the  Madison-Oneida  &0CES  be- 
ginning at  7  PM.  Novice  through  Extra.  Techni- 
cian through  Extra  class  tests  cost  $4.95,  Talk-in: 
145,37.  Contact  Leonard  Popyack  WF2V.  315- 
953-8974.  WF2V  can  also  be  reached  on  148, 79 
145.37,  WF2V  ®  WA2TVE,  or  POPY- 
ACK@  TQPS20.  FtADC.AF  Mil , 


JUL  21 


KNOXVILLE  TN  The  RACK  Volunteer  Examin^ 
er  Team  is  holding  VEC  exams  at  the  Pellissippt 
State  Technical  Communily  College,  Bldg.  EL 
Room  129,  beginning  at  10  AM,  To  pre-register, 

send  SASE  and  check  for  &4.95to  WCARS/VEC. 
Ray  Adams  N4BAO.  432$Felty  Or,  Knoxville  TN 
37918. 


JUL  22 


VAN  WERT  OH  The  Van  Wert  ARC  I nc  will  hold 
its  3rd  annual  HamfestfComputer  Show  at  the  Van 
Wert  Counly  Fair  Grounds.  Free  parking.  Tables 
are  $6  each  (6'  x  30").  Bring  your  own  extension 
cords,  Outside  sales  are  as  follows:  One  £4  permit 
entitles  you  to  one  vehicle  and  10'  frontage.  Bring 
your  own  tables,  Please  contact  Bob  Barnes 
WD9LPY.  4  19-238-1877  or  Jack  Snyder 
WD8ML  V,  419-495-2209 


JUL26-29 


WICHITA  KS  The  Central  States  VHF  Society 
will  hold  iis  annual  convention  at  the  Marriott  Ho- 
tel Room  reservations  should  be  made  directly 
wilh  Ihe  hotel.  For  in(o  contact  Lonnie  Roberts 
WD&L,  628  Elaine,  Cfsarwaler  KS  67025.  316- 
584-8485. 


JUL  28 


GQWANDA  NY  The  Tri-county  ARS  is  holding 
ils  2nd  Annual  Hamfest  al  the  Gowanda  American 
Legion  Post  tf409,  beginning  at  7  PM,  Admission 
$4  per  person.  Taik-in:  145-39  K2XZ  repeater- 
Contact  Andy,  716-532-2250. 


JUL  29 


TIMONIUM  MD  The  BFATS  Maryland  Hamf&stf 
Computer  Fest  will  be  held  at  the  Maryland  State 
Fairgrounds,  Kids  under  12  free,  8'  tables  with 
power  access  are  $40  each  or  4  for  S1  SO  in  the 

Main  Exhibit  Hall.  Tables  in  the  Home  Arts  Build- 
ing (no  power)  are  $20  each  or  B  tor  Si  50-  Dealer 
set-up  begins  Saturday  at  2  PM,  Sunday  at  6  AM. 
There  is  no  set  opening  hour.  Tailgating  is  $5  per 
vehicle  space,  for  sale  only  on  the  day  of  the  Ham- 
fest No  advance  reservations  for  tailgating.  Free 
VE  exams  begin  at  10  AM.  Pre-registralion  re- 
quired .  TaIMn:  147.03/ 1 ,  443  4/  4  ,224.96/-.  For 
into  and  reservations  write  BRATS,  PO  Box  5915, 
Baltimore  MO  21208. 301-583-9147. 


PEOTON6  IL  The  Harvesters  Radio  Club  will 
host  its  55th  Annual  Hamfest  al  the  Will  County 
Fairgrounds  from  6  AM-3  PM.  Donation  34  ad- 
vance. $5  at  the  gate.  Children  under  12  years 
free,  Set-up  is  Saturday  from  5  PM-1 2  midnight. 
Opening  is  at  6  AM  Sunday-  For  advance  tickets 
send  SASE  &  check  to:  Don  Burch  N9DWI  8438 
S.  Koiin  Aw.  Chicago  IL  60652.  312-582-9776, 
Reservations  close  July  15th,  Talk-in:  146.1S/.76 
CFMC  repeater. 


AUG  3-5 


JACKSON  HOLE  WY  The  Eagle  Rock  ARC  will 
sponsor  the  WIMU  '90  Hamfesl  at  the  Virginian 
Lodge.  Advance  tickets  $10,  $1 2  at  the  door.  Talk- 
in:  146,31^91 .  Send  registration  to:  WIMU  '90,  PO 
Box  2415,  Idaho  Fails  ID  $3403-2415,  Make 
checks  payable  to  WIMU  '90,  for  info  contacl 
Doug  Smith  WA7PYO20B-529-5121  days,  208- 
529-1 504  evenings,  For  reservalions  at  Virginian 
Lodge  800-262-4999;  mention  the  Hamfest, 

SPECIAL  EVENT  STATIONS 


JUN30 


ALFRED  NY  Special  Event  Station  W2RUI  will 
be  operated  from  the  Artist  Blacksmith's  Assoc  of 
North  America  1990  International  Conference 
from  14DOZ-2200Z.  Frequencies:  SSS  7.275, 
14.275,  21.375  and  2B.375.  For  certificate  send 
OSL  and  large  SASE  to:  KA2LCR,  6562  Royal 
F'ar^ivay  South.  Lockpon  NY  14094 . 


JUL  I 


KOKOMO  IN  Special  Event  Station  N91PA  will 
be  operated  from  ihe  Haynes^Apperson  Automo^ 
bile  Festival  between  1300-2100  UTC  in  celebra- 
tion of  the  testing  of  the  firsl  commerciaily  suc- 
cessful automobile  by  Elwood  Haynes  on  July  4. 
1fl94.  Frequency:  29.450  MHt  *  QRM.  Send  a 
SASE  with  card  and  QSO  number  to:  Wildcat 
ARS,  1 745  S.  indiana  Ave.,  Kokomo  IN  46902. 


JUL7-8 


kalamazoo  hi  The  Kalamazoo  ARC  and  the 
Southwest  Michigan  ARTeam  will  operate  Spe- 
cial Event  Station  WBVY from  i3QGZ-220CZatthe 

High  On  Kalamazoo  Airshow  to  demonstrate  ama- 
teur radio  to  the  public.  Frequencies:  10m  and  2m. 
For  a  certificate,  send  QSL  and  SASE  to  W8VY, 
c/o  Jack  Price  KA8AOB.  151 1  Center  St.  Kalama- 
zoo Ml  49001  -185$. 


JULB-14 


CATALINA  ISLAND  CA    Special  Event  Station 

WA60PZ  wifl  be  operated  from  the  Emerald  Bay 
Boy  Scout  Camp  from  1500-0700  UCT  daily,  to 
commemorate  the  Boy  Scouts'  use  of  Emerald 
Bay  Since  1325  Frequencies:  28.45,  14.30  and 
the  General  portion  of  the  15m  and  40m  phone 
bands.  CW  operation  will  be  around  7125  kHz  and 
21 1 50  k  H  z.  Contacts  send  a  QSL  card  and  a  9k  1 2 
SASE  to  Marshall  JaGobson,  1644 1  Gilmoto  St., 
Van  Nuys  CA  91408.  for  a  certificate. 


JUL  13-14 


US/CANADIAN  BORDER  Special  Event  Sta- 
tion VE4lHFwill  beoperalrng  from  the  InremathOn- 
aJ  Peace  Garden  from  9  AM ^6  PM  CST,  Frequen- 
cies: SOrn  3.941,  40m  7,255,  20m  14.255H  15m 
2T.365,  10m  28.355.  We  will  be  using  ihe  higher 
frequencies  if  they  are  open.  For  a  Peace  Garden 
certificate,  send  2  IRC  and  an  SASE  to  Dave  Boy- 
da!  VE4XN,  25  Oi/eens  Crescent,  Brandon,  Mani- 
toba Canada  R7B  1G1. 


JUL  14 


BELLE  PLAIN E  MN  Tne  Soutwesl  Metro  ARTS 
will  operate  WBCRMK  from  1 5002-21 002  in 
celebration  of  B-B-Q  days.  Frequencies:  7.245. 
14,245,  28.345  Send  QSL  and  SASE  to: 
WA0CXW,  Secretary  of  SMARTS,  PO  Box  144, 
ChaskaMN553i$, 


JUL  14-15 


ANAHEIM  CA  The  Disneyland  ARC  will  operate 
Station  N6MM  from  16O0Z-1400Z  in  celebration 
of  its  35th  year  as  I  he  world '  s  pre  mie  r  theme  park. 
Frequencies  (+QRM):  20m  14.260,  15m  21-335. 
10m  28.450,  2m  146.94  {Disneyland  repealer). 
For  a  special  QSL  card  send  QSL  card  with  QSO 
number  and  one  first  class  postage  stamp  for  the 
return  card  to  Disneyland  ARC,  PO  Box  3232, 
Anaheim  CA  92803.  For  more  info  contact  John 
Thompson  KGOHM,  714^520-2240 


JUL21-22 


PICO  RIVERA  CA  The  Northrop  Radio  Clubs  at 
Pico  Rivera  and  Hawthorne.  W6VPZ/6  and 
W6VPZ,  will  operate  24  hours  from  1100  PST  21 
July-1100  PST  22  July,  lo  celebrate  the  anniver- 
sary of  the  first  flight  of  the  B-2  Advanced  Technol- 
ogy Bom  ber  a  nd  the  5 1  st  year  of  Northrop's  build- 
ing airplanes.  Frequencies:  25  kHz  from  the  lower 
hand  edges  of  the  Novice  and  General  bands  {10, 


15,  20,  40,  and  00)  and  1.920,  For  QSL  send  to 
Northrop  Radio  Club  W8VPZ/6,  8900  E.  Washing- 
Ion  Blvd.,  Pico  Rivera  CA  90660,  and  Northrop 

Radio  W6  VPZ.  One  Northrop  Ave.,  Ha  wthorne  CA 
90250. 


JUL  34 


CASPER  WV  The  Casper  ARC  wilt  operate  Sta- 
tion W7v"NJ  from  150GZ-2300Z  to  commemorate 
the  Wyoming  Centennial  Celebration.  Frequen- 
cies: 14.3O0r  21.300,  and  2fl. 400  (tQRM).  For  a 
centennial  QSL  please  send  a  SASE  to:  Casper 
ARC,  PO  Box  2802,  Casper  WY  82602 


JUL  27-29 


WESTO  VER  AFB  M  A  The  Mount  Tom  AR  A  wi  1 1 
operate  WA1 KGR  between  13007-20007,  during 
the  Open  House,  to  commemorate  the  50th  An- 
niversary of  the  base  in  Chicopee  MA.  Frequen- 
cies; 28,425  MHz  and  local  2  meter  packet.  For 
QSL  card  and  certificate  send  a  #10  SASE  with 
QSL  card  and  contact  #  to  WA1KGR,  PO  Box  2, 
Westover  AFB  MA  0 1022-5000. 

GILROY  CA  The  Gabilan  ARC  will  operate  Sta- 
tion KG6GF  from  1600-2400  UTC  to  commemo- 
rate the  12th  Annual  Gilroy  Garlic  Festival.  Fre- 
quencies: 14,260,  21.360,  and  26,360.  For  a 
certificate  and  QSL  card  send  SASE  to  GARC,  PO 
Box  2178,  Gilroy  CA  9502 1-21 78 . 


JUL  28 


HOBBS  NM  The  New  Mexico  Disl.  Royal 
Rangers  witl  operate  Station  KD5R7  from  1300- 
0100  UTC.  Frequencies:  3.870,  7.250,  14.250, 
21,320  and  28,520/28.380.  For  certificate  send 
QSL  and  large  SASE  to:  KD5RZ.  c/o  2214 
Thomas.  Hobbs  NM  88240. 


JUL  28-29 


AURORA  CO  The  Colorado  Six  Meter  Invita- 
tional Net  is  sponsoring  an  Activity  Day  Contest 
from  1400Z  July  28-0300Z  Juty  29.  Make  contacts 
on  50MH2,  exchanging  caltsign,  firsl  name,  grid 
square  and  S.l- N.  number  {if  any),  S,I,N,  members 
count  for  3  points,  non  members  for  2  points.  For 
score,  multiply  number  of  grid  worked  by  number 
of  points  logged.  First  and  second  place  winners 
will  receive  certificates,  AH  contest  operators 
sending  in  their  scores  will  receive  results  of  the 
scoring  Send  logs,  including  dale  and  time  of 
QSQs  along  with  SASE  by  Aug,  31  to:  Clay 
Schneider  KA&MKF,  1034  S  Ventura  Way.  Aurora 
CO80017 


JUL2B-31 


OSHKOSH  Wl  The  Fca  Cities  ARC  will  operate 
Special  Event  Station  W9ZL  from  the  38th  Annual 
International  Experimental  Aircraft  Assoc.  Fly-In 
&  Convention,  primarily  during  daylight  hours. 
Frequencies:  General  portions  of  the  10,  15,  20 
and  40m  bands  in  as  many  modes  as  possible.  All 
QSLsmust  include  contact  numbers.  Special  cer- 
tificates will  be  issued  for  proper  QSLs.  Send  8x10 
SASE  to:  Wayne  Penning*  WD9FLJ,  913  N.  Ma- 
son St.,  Appieton  Wl  54914. 


JUL30-AUG3 


CANTON  OH  Th  e  Canton  ARC  wi  1 1  operate  Sta- 
tion WSAL  from  2200-0200  UTC  July  30- August 
3,  and  from  1 700-2300  UTC  on  Aug  4-5,  lo  cele- 
brate ihe  Pro-Football  Hall  of  Fame  Greatest 
Weekend-  Frequencies:  SSB  28.350,  21.350h 
14.270,  and  7.270;  CW  28.150,  21.060.  14.060, 
and  7  060  RTTY,  packet,  AM  TOR,  and  2  meter 
FM  operation  also.  SWLs  welcome.  For  an  unfold- 
ed certificate,  send  your  QSL  and  a  9x12  SASE 
wilh  2  unils  of  first  class  postage.  For  a  OSL  or 
folded  certificate,  send  your  QSL  and  a  #10  (busi- 
ness size)  SASE  to  Randy  Phelps  KD8JN,  122$ 
DelvemeAve.  SWr  Canton  OH  44710-1306. 


JUL30-AUG4 


GRAN D  HAV EN  Ml     In  co njunction  wilh  the  1 990 

Coast  Guard  Festival,  commemorating  the  200th 
Anniversary  ottheCoasl  Guard,  the  North  Ottawa 
ARC  will  operate  KESDL  from  1 5O0Z-23002.  Fre- 
quencies: lower  25  kHz  of  40m  and  20m  and  be- 
tween 26.400  to  26.450.  Contact  any  NQARC 
member  during  the  week  and  those  contacts  will 
a^so  be  recognized.  For  certilicate  send  QSL  and 
#10  SASE  to:  KESDL,  1815  Hiltcrest,  Grand 
Haven  Ml  49417. 


AUG  1-4 


WILDWOOD  NJ  The  U.S.  Coast  Guard  Elec- 
tronics Engineering  Center,  in  cooperation  with 
the  Cape  May  County  ARC,  win  operate  Station 
K2CGD  to  celebrate  the  2001  h  anniversary  of  the 
Coast  Guard's  founding,  Irom  2000Z-2359Z  on 
Aug  lst-3rd  and  from  12007^23597  on  Aug  4th, 
Frequencies:  Phone  28.375H  21.375,  14.300, 
7,235  and  3.875;  CW  21.175,  14.100,  7-110, 
3710-  For  a  QSL  and  certificate  send  a  9x12 
SASE  and  QSL  to  K2CGD,  tJSCG  EECEN,  PO 
So*  60,  Wildwood  NJ  08280. 
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1500  +  WATTTRANSMATCH  KIT 


OTHER  KITS  VISA/MnBl*rCard 

G3RUK  PSK  Packet  Modem $111.00 

G3RUH,  OSCAR  13  Telemetry  DemoO\  $144.95 

QRP  20.  5w.  20  meter  Transceiver  (HR  1/69}. $124  95 

QRP  15,  5w,  15  meter  Transceiver $129.95 

W1FB  t60f80  Pre  Amp  {QST  8/88)  ,  .  .  $2295 

K9CW  Memory  Contest  Keyer  .  $109,00 

Yaesu  FRG-9600.  .1  to  60  MHz  Converter $d4.95 

20m  CW,  15w  Transceiver  (HR  6/87) . .  .$T59  95 

SOW  75M  SS8  SCVR $179.95 


BASIC  KITT  MATCH. 
BASIC  KIT  SPC 


m     *     w     •..  * 


INDIVIDUAL  ITEMS— 

rotary  inductor  28uh 

6:1  ball  drives  (Jackson  Bros.) , 

0-100  turns  counter  (B&W) 

turns  counter,  economy  (Oroth) 
205  pf  4500  v  dual  sect    ....... 

25-245  pf  6000  v 


$169.95 
$189.95 


.  S59 .00 
.$15.00 
.$65.75 
.  $22.50 
.  $79.00 
$44.00 


3  Band  QRP  12,  15. 17M  (QST  10/89). 
Micro  20  Hi-Performance  RCVR.  .  . . 

RX  Noise  Bridge 

Many  Other  Kits  Available 

Factory  Wired 

Complete  Amerltron/Ten-Tec  Line. 

B&W  PT-25G0A  Amp. 

B&W  VS  1500A  Tuner. , ...... 


.  .  $99.00 
..£59.45 
. .  $39.00 


....CALL 
_  $1,695,00 
.    .$415.00 


OPTIONS  — 

enclosure  (pictured  In  Sept.  86  CO).  .$76.00 

$22  50 


4:1  balun  k> 


i 


Wo  now  stock  Rohn  towers,  dials,  terminal*,  chassis,  ceramic 
standoffs,  hardware,  toroids.  amp  components.  B&W  coll 
stock,  sic.  Shipping  Entta 

RADIOKIT  •  P,0.  Box  973-C  Catalog  $1.00 

Pelham,  NH  03076  •  (603)635-2235 


THE  NEXT  GENERATION 
OF  10  METER  TRANCEIVERS  IS  HERE! 

FeanjJ^— 10  Memories— Cap/Mars  Coverage 
(Upon  proof  of  authorization) 

Selectable  TX  Power— PA  Function— Prograftimaijte 

Repeater  Offset  and  an  Honest  to  Goodness  CW  Keying  Jac* 

MSR  Price $449.00  AXM trtrcdutory Pnce 1379. 95 CASH 

ASK  FOR  IT  BIT  NAME— THE  RCU?95u  BY 


A  X  M   Incorporated 

Serving  the  radio  amateur  who  needs  mitre 
than  an  amateur  radio. 

II 791  Loara  Street,  Suite  B 
Garrfen  Grove,  California  «M0    ^ 
Td:  OlAi  638-8807  FAX;  (714*  C38-9556 


CIRCLE  243  ON  READER  SERVICE  CARD 


CIRCLE  48  ON  READER  SERVICE  CARD 


The  Wideband 
SUPERCONE 

ANTENNA 
TX/FLX.  10  meter,  VHF. 
UHFand  Microwave  bands 


SUPER  CONE 

$89.95 

1  ARRL  Tested  and  Approved 
»  See  73  Review— April  89 
■ See  Monitoring  Times 
Review—August  "89 


PROCOMM 

1948  Coventry  Court 

Thousand  Oaks,  CA  91362 
(805) 497-2397 


The 

SUPERCONE 

PLUS 

TX/RX,  HF,  VHF,  UHF 
and  Microwave  bands 


QSL'S!  -QSL'S! 

Gus  noocfs  HELP  (very  had  health).  Please  send  your  QSL  or 
of  her  printing  needs  to  W4BPD's  xyl  Peggy  &  Gus'  k  Ther 
Printer  w/23  yrs,  experience.  He  is  a  professional  primer  Our 
prices  are  RIGHT/  please  try  us  for  high  quality  work  &  at 
good  prlc&s  &  fast  service.  5Qc  envelope  of  samples  or  $  1 .00 
envelope  of  samples 

Ttwnk  yew  an.  de— Peggy  &  Gus,  Jf, 

THE  GUS  BROWNINGS 

P.O.  BOX  70,  CORDOVA  SC  29030 


CIRCLE  58  ON  READER  SERVICE  CARD 


RDC 


THIS  MONTH  S  GOOOtE  FROM 
ICOM 
1C-735 
UKDEK  $960.00 


, SI D  r  STOHC 


g>  On  Monwooo  P>'. 

M*,  '     LTO 

team     I&4F1H     £979% 
0»*r  SOdM  <n  S*ock.  all  f^-zfti  Cai?  FOB  Pr**v 

Mtifr  Spvottt  in  KAM  ADS  Looking  tor  Socneffung  net  L  »>Jo<3  ' 

Call  or  *i* 
BOSS  Q<5"TOJHUT1P#G  COM***** 
n  S   S**l*  &ir«*.  Pr«l0n   It*  fi32G3  -  Talapfton*  (704 1  |1J-O«0 
Houi>  Tu*  Fn   94  —  9-2  Mo**daf*  Cloittt  Sat  4  Sun 


CIRCLE  254  ON  READER  SERVICE  CARD 


MAGGIORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 


•Repeaters 
•Links 
•Remote  Base 

•VHF,UHF 
•  Receivers 
•Transmitters 
•Antennas 


Repeater 


•Standard  and 
Computerized 
Controllers 

•Standard  and 
Computerized 
Auto  Patches 

•Duplexers 


Pro  E 


EXPANDABLE  REPEATER  SYSTEM 


•  A  NEW  CONCEPT  IN  REPEATER  DESIGN.  THE  Hi  Pro  "E"  IS  AN  EXPANDABLE  REPEATER  WITH  THE  FOLLOWING  FEATURES  A  BASC  REPEATER  WHICH  WOULD  IN- 

CLUDE A  COMPLETE  RECEIVER.  TRANSMriTER  COR,  FRONT  PANEL  CONTROLS  AND  INDICATORS,  LOCAL  SPEAKER  AND  MIC  JACK  AND  CAPABLE  OF  FUTURE 

EXPANSION,  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED,  ENCLOSED,  19-INCH  RACK  MOUNTAQLE  CABINET 

•  THIS  SYSTEM  CAN  SE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTERWflCHASE  ADD  ON.  THE  ADD  ONS  ARE-HIGHER  POWER,  1  \Qt22Q  VAC  POWER 

SUPPLY.  IDENTIFIER,  AUTO  PATCH,  OR  COMPUTER  CONTROLLERS   IN  ADDITION  TO  THESE  ADD  ONS  AN  ADDITIONAL  RECEIVER  AND  TRANSMITTER  CAN  BE 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LINKS,  REMOTE  BASE  OR  DUAL  BAND  OPERATION.  ETC, 
•  AN  EXTENSION  PANEL  IS  AVAILABLE  FOR  LOCAL  MONITORING  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERtNG,  STATUS  LIGHTS  AND  INDICATORS  ALL 
ADD  ONS  ARE  AVAILABLE  FROM  THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS 

MAGGIORE  ELECTRONIC  LAB. 


600  Westtown  Rd.     West  Chester,  PA  19382     Phone  (215)  436-6051     FAX  (215)  436-6268    Telex  499  0741  MELCO 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


Number  27  on  your  Feedback  card 


Above  and  be yond 

VHF  and  Above  Operation 


C±.  Houghton  W8€tGP 
San  Diego  Microwave  Group 
6345  Badger  Lake 
San  Diego  California  92119 

Switching  Power  Supplies 

This  year  the  Southwest  Division 
ARRL  Convention  Is  being  held  in  the 
San  Diego  area  on  August  26,  at  the 
Town  and  Country  Convention  Center 
very  near  my  home.  The  San  Diego 
Microwave  Group  will  participate  in  the 
assembly  of  a  "VHF  through  Light" 
session  organized  by  Kerry  Banke 
N6IZW  and  Ed  Munn  W6QYJ,  Papers 
and  demonstrations  on  144  MHz 
through  Laser t  or  blue  light  frequen- 
cies, are  being  sought  for  the  conven- 
tion presentation. 

Ed  expects  that  most  attendees  will 
already  be  interested  in  VHF  to  mi- 
crowave operations.  However,  be- 
cause the  audience  will  have  diverse 
interests,  we  don't  want  to  get  wrapped 
up  in  equations  when  proposing  topics 
for  technical  discussion.  Informative 
topics  describing  various  aspects  of 
our  amateur  spectrum  and  its  uses 
would  be  helpful  in  describing  the  mi- 
crowave spectrum. 

I  can't  wait  for  the  convention  to 
start.  Being  a  surplus  scrounger,  the 
flea  market  is  my  opportunity  to  check 
out  bargains  and  find  new  items  for 
projects.  Meeting  old  acquaintances  I 
haven't  seen  in  a  long  time  will  also  be 
veryenjoyabie.  Anytime  you  can  mix  a 
ham  convention,  old  friends,  and  sur- 
plus scrounging  it  has  got  to  be  a  hap- 
pening. In  any  case,  the  convention 
should  be  so  full  of  activities  and  varied 
interests,  you  don't  want  to  miss  out. 
See  you  at  the  flea  market  or  on  the 
grounds. 

FETs 

Lately  surplus  scrounging  in  the  San 
Diego  Area  has  turned  up  a  large  quan- 


JUNCTSQN-  FET  tJ-FET< 
l.  DEPLETION  MODE  FET 

2  DIRECT  GHMJC  CONNECTION 
"C  h  AN  NE  L"  S  OU  RCE  TO  -0  R  A I N 

3.  WHEN  GATE  BIASED  TOWARDS 
SOURCE  IT  DEPLETES  AVAILABLE 
ELECTRONS  (CURRENTS  SOURCE- 
T0  DRAIN.  HENCE  CALLED 
DEPLETION  MODE  PET 

A  CANNOT  HANDLE  LARGE  CUR- 
RENT AS  SOURCE  TC- DRAIN 
RESISTANCE  HlGHEfl. 

METAL  OXIDE   SEMICONDUCTOR 
FIELD  EFFECT  TRANSISTOR 

I,  NO  DIRECT  CONNECTION  CHANNEL 
SOURCE-TO-DRAJN 

2. GAT£  OPERATION  RESEMBLES  A 
CAPACITOR   IN  OPERATION. 

3. FET  OPEN  SOURCE-TO-DRAIN 
"MEGOHMS*  when  gate  OPEN 
OR  CONNECTED  TO  SOURCE 

4  WHEN  GATE  BIASED  HARD  POS- 
ITIVE OR  TOWARD  DRAIN  CAUSES 
CHANNEL  TO  OPEN  BELOW  GATE 
STRUCTURE  B*  ATTRACTEON  OF 
ELECTRONS   & 

5.  VERT  HIGH  CURRENT  POSSIBLE 
SOURCE -TG- DRJUN  AS  RESIST- 
ANCE EXTREMELY  LOW 

GAlf  CO  1+1  ACT  WITH  OX1DE 

INSULATION 

I  SHOWN    SLACKl 


GATE 


tity  of  high  power  enhancement  mode 
HEXFETs"  (International  Rectifier 
Corp,).  This  surprised  me  since  they 
are  a  recent  development.  Usually 
when  you  locate  items  like  these, 
they're  just  a  tew  devices  on  a  PC 
board,  not  a  bag  full. 

FETs,  field-effect  transistors,  have 
been  around  for  a  long  time,  but 
devices  capable  of  handling  high  pow- 
er, being  relatively  new,  are  not  com- 
mon in  the  surplus  market.  They're  pri- 
marily used  in  switching  power 
supplies  and  control  circuitry.  When 
first  introduced,  the  cost  per  FET  was 
quite  high;  now  they  are  less  than  $10 
each. 

The  power  FETs  are  Quite  special, 
representing  a  technological  jump  in 
high  speed  switching  components. 
What  makes  the  power  FET  so  superi- 
or to  a  power  transistor  is  that  it  does 
not  need  gate  current  to  drive  the 
device.  The  gate  structure,  insulated 
from  the  drain  and  source,  looks  like  a 
capacitor  to  the  driving  circuit.  Be- 
cause current  is  not  needed  to  turn  on 
the  device,  speed  is  increased  by  not 
having  to  wait  for  circuit  current  to  dis- 
charge. Only  voltage  is  used  to  control 
the  gate  structure  in  a  power  PET. 


Disadvantages  in  a  Transistor 

Base  current  in  a  transistor  is  re- 
ferred to  as  a  minority  current  which 
causes  a  majority  current  flow  between 
the  collector  and  emitter.  Restated,  to 
turn  on  a  transistor  you  forward  bias 
the  base  and  minority  current  flows, 
base  to  emitter,  and  cause  the  emitter 
collector  current  to  flow  (majority  cur- 
rent). 

This  causes  an  offset  voltage  due  to 
the  diode  junctions  of  the  transistor.  As 
current  increases^  the  power/heat  in 
the  junction  increases  rapidly  due  to 
the  voltage  drop.  The  minority  current 
severely  limits  the  switching  time  in  a 

transistor  and  gets 
worse  as  the  current 
increases,  heading 
for  thermal  run- 
away. 
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Figure  1.  Comparison  of  low  power  JFET  (junction  field-ef- 
fect transistor)  and  high  power  MQSFET  (metal-oxide- 
semiconductor  FET), 
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Why  FETs  and  not 
Transistors 

Because  FETs  do 
not  require  drive 
current,  speed  is 
greatly  enhanced. 
Very  high  currents 
can  be  controlled 
from  a  simple  drive 
source.  TTLr  tran- 
sistor-transistor log- 
ic, is  typically  the 
method  (with  addi- 
tional driver}  used  to 
drive  a  power  FET  or 
CMOS  (comple- 
mentary metal-ox- 
ide semiconductor) 
directly.  The  CMOS 
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Figure  2.  The  LT-W7Q  switching  regulator  current  mode 
selector.  Linear  Technologies. 

can  drive  power  FETs  because  they 
operate  at  the  required  10  volts,  fully 
saturating  the  gate  to  deliver  maximum 
switching  speed  (Most  CMOSs  will  op- 
erate to  20  volts  maximum). 

Operation  of  a  Power  FET 

A  power  FET  gate  (enhancement 
mode)  will  turn  on  when  the  voltage  is 
raised  toward  the  drain  and  is  above 
2,5  volts,  a  valid  TTL  high  ( +2.5  to  +5 
volts).  However,  best  switching  times 
are  made  when  the  FET  is  saturated  at 
the  10  volts  drive  level.  Interestingly, 
unlike  a  power  transistor  which  re- 
quires base  current  to  turn  on  the  emit- 
ter collector  path,  the  HEXFET  gate  is 
controlled  by  a  potential.  The  source  to 
drain  does  not  have  a  diode  junction, 
and  when  turned  on,  it  has  a  low  resis- 
tance resulting  in  almost  zero  offset 
voltage. 

The  switching  speed  is  greatly  in- 
creased because  of  the  near  ^ero  gate 
current  (nanoamps)  required  to  turn 
the  FET  on.  The  gate  of  these  FETs 
looks  like  a  very  large  capacitance  to 
the  driving  circuit.  To  overcome  this 
capacitive  effect,  you  need  two  to  three 
CMOS  gates  parallelled,  The  result  is  a 
good  squared  waveform  on  the  FETs 
gate,  allowing  very  fast  switching.  This 
extra  circuitry  is  a  small  price  to  pay  for 
high  switching  speeds, 

As  I  said,  the  FET  can  switch  impres- 
sive currents.  The  IRFP  140  is  rated  at 
100  volts  at  a  maximum  of  31  amps,  or 
180  watts  dissipation.  The  on  resis- 
tance between  source  to  drain  of  this 
FET  is  0:077  ohms,  when  off  is  a  few 


megohms.  Com- 
pared to  a  transis- 
tor's time  lag  in  turn- 
ing offt  the  FET  is 
so  fast  it's  either 
on  or  off. 

You  might  ask 
what  this  has  to  do 
with  a  microwave 
column.  Most  equip- 
ment for  microwave 
use  (solid  state) 
does  not  operate 
from  the  standard 
negative  ground  12 
volt  automobile 
power  systems.  Sur- 
plus  microwave 
equipment  usually 
operates  from  a  pos- 
itive ground,  nega- 
tive 24  volt  power 
source.  This  is  typi- 
cal of  the  surplus  "brick"  type  oscilla- 
tors which  make  operation  on  stable 
SSB  microwave  so  easy.  Typical  sur- 
plus microwave  hardware  was  made 
for  commercial  telephone  power, 
which  is  negative  24  volts. 

In  the  ham  shack  this  is  not  a  prob- 
lem. The  problem  arises  when  you  try 
to  obtain  -  24  voits  in  the  field  with  +12 
volt  automobiles.  Several  operators 
overcome  this  difficulty  by  using  batte r- 
ies  in  series  to  obtain  -24  volts.  How- 
ever, power  supply  systems  can  be 
made  by  running  everything  off  of  a 
standard  positive  automobile  battery. 

I  was  really  excited  when  I  located 
the  surplus  FETs.  This  gave  me  the 
opportunity  to  design  a  CMOS  circuit 
for  a  driver  as  part  of  a  power  convert- 
er. The  FETs  can  be  switched  with  very 
high  efficiency  using  a  small  toroid 
transformer  at,  say,  60  to  1 00  kHz.  This 
would  convert  +12  voits  input  to  an 
isolated  24  volts  of  whatever  polarity 
you  desire  on  the  secondary  at  high 
current.  Voltage  ratios  can  be  custom- 
wound  to  suit  your  requirements.  Cur- 
rently I  am  looking  for  a  good  core  to 
wind  my  test  transformer  on,  and  111 
pass  on  the  information  as  soon  as  I 
complete  the  project,  I  will  try  to  wrap 
up  the  project  and  present  the  details 
next  month.  If  all  works  out,  I  should 
have  a  kit  with  the  board  and  key  parts 
available. 

Linear  Technologies  LT-1070 

You  can  use  other  circuits  for 
voltage  multiplication  and  polarity  re- 
versal, The  device  that  comes  to  mind 


20OjiH 


OlODE 
MU&4IS 

tWOTRRC'LA'l 


+\2v  IN* 


^r 


0,2  II  MA* 


H470*F 


•TV" 


-w- 


■n. 


vc 


*5W 

LTIO70      FB 


LiND 


2.2k 


fT7 


^IQOOjiF 

T50w 


fTJ 


R2 
22  k 

— vsv- 


-*»  +  24V  OUT 
REGULATED 

@  I.5  AMPS 


Rl 


FOR  24YOL.TS- 

VOLT  OUT 


LTJ070 


5 

j 


m  =  R2  (■ 


=1  Vm, 


1.244 

R|  =  l.*k     [~~ -I  J 

R|  =  2l.95(22M 


■0 


Figure  3,  The  LT- 1 070 positive  boost  switcher.  + 12 V in  and  + 24V  out. 
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and  recognizable  m  very  low  signal  coo 
cMions  This  simple  circuit  works  welL 

Comments  from  the  Mailbag 

Ed  K3ZCY  reports  he  is  still  in  the 
process  of  converting  his  commercial 
10  GHz  transceiver  to  narrow-band 
operation.  Ed  is  building  an  MMIC 
(microwave  modular  IC)  2,3  GHz  irans- 
ceiverT  and  a  feed  system  for  a  dish  he 
recently  obtained  The  feed  is  being 
built  from  plans  found  in  The 
RSGB  VHFAJHF  Handbook. 

Abdul  Ghaffar  Nagana  is  trying  to 
Focate  a  source  for  dtsh  antennas  and 
LNA/LNC  satellite  receivers,  I  am 
sending  some  Information,  but  due  to 


the  Self  an  type  transceivers  that  he 
picked  up  at  a  New  Jersey  hamfesl  He 
had  two  units  working  on  ATV  at  50 
feet.  Currently  he  is  building  the  30 
MHz  IF  systems  for  wide-band  FM  that 
appeared  in  the  April  issue  of  73  Maga- 
zine. 

Richard  W9RS  wants  to  know  if  the 
San  Diego  Microwave  Group  publishes 
a  newsletter.  Well,  Richard,  so  far  we 
have  not  put  out  a  newsletter,  but  if  the 
interest  is  there  we  might  take  another 
look.  Jus!  writing  this  column  lakes 
Quite  a  bit  of  time,  and  I  am  driven  by 
my  mail  pertaining  to  microwave  and 
related  projects.  There  are  lots  of  top- 
ics, such  as  the  one  this  month,  While 


is  the  LT-1070  from  Linear  technolo- 
gies. See  Figure  2  for  details  The  nor- 
mal circuitry  for  this  switching  mode 
power  supply  is  not  complicated,  but  it 
does  use  a  few  unusual  components 
common  to  switch  mode  power  supply 
designs.  The  inductor  is  a  high  current 
type,  and  as  such  needs  to  be  wound 
with  large  diameter  wire  for  low  resis- 
tance. I  made  mine  on  a  ferrlte  rod  with 
#14  wire.  Checking  it  out  on  an  indue- 
la  nee  meter,  I  adjusted  the  turns  until ! 
goi  200  uH  (Note;  40  to  50  turns  #14, 
three  layers,  on  a  t4fe*  long,  H"  di- 
ameter ferrite  rod.) 

The  other  unusual  component  is  the 
rectifier.  llM400ts  will  just  not  work 
here!  You  need  high  speed  switching 
rectifiers.  You  may  be  able  to  find  a 
suitable  source  for  these  diodes  in  sur- 
plus switching  power  supplies  and 
save  a  few  dollars.  Besides  the  LT- 
1070.  the  rest  of  the  components  are 
standard 

The  heart  oJ  I  he  switcher  is  the  LT- 
1070,  which  has  the  oscillator,  control 
and  protection  Circuitry  all  in  a  single 
chip  package.  Applications  include  a 
battery  up-con  verier  (200  watts),  and 
power  inverter  with  positive/negative 
or  fully  floating  outputs.  In  our  mi- 
crowave application,  we  need  negative 
24  volts  from  a  single  12  voft  automo- 
bile battery  system,  t  have  shown  both 
positive  and  negative  applications. 
See  Figure  3  tor  the  positive  voltage 
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figure  5,  Warble  tone  oscillator  See  the  June  7990  column  on  the  programmable  CW  IDer. 


converter  and  Figure  4  for  the  negatn/e 
converter.  Depending  on  your  power 
requirements  you  can  have  either  po- 
larity and  the  components  remain 
about  the  same,  just  the  circuit  is  rear- 
ranged  somewhat  to  accommodate  the 
conditions  required. 

Tone  Warbler 

Last  month  I  ran  out  of  space  (got  to 
watch  my  rambtings).  See  Figure  5  for 
the  tone  warbler  I  mentioned  for  use 
with  the  CW  EPROM  IDer.  The  tone 
source  is  tied  into  the  power  supply 
modulator  (adjust  the  terminal  of 
LM31 7)  that  powers  Ihe  GUNN  oscilla- 
tor. This  warbler  lone  is  used  on  our 
wideband  FM  10  GHz  transceivers  to 
assisl  in  locating  a  signal  in  the  noise 
The  warble  sound  is  quite  distinctive 


postage  constraints.  I  can't  send  him 
as  much  as  I  would  like  to.  Is  there 
anyone  close  to  Abdul  who  can  assist 
him?  His  address  is  Rm  #7  2Nd  FL 
Bhanji  Jagomal  Guild,  Jiven  Street 
ftamsawami,  Karachi  325f  Pakistan. 

Six  meter  news  Just  received  a  re- 
port from  Axel  N8AXA/M/QRPT  slating 
that  he  had  just  completed  Mobile 
WAC  on  6  meters  QRP,  Tnat's  6  on  6 
(6  continents  on  6  meters).  He  sent 
a  copy  of  the  contacts,  CT1DTQ 
DL3ZM/YV5,  KL7NO,  W6JKV/CT3, 
JA9IPF,  KG6DX,  C02CB,  HC1BI,  and 
GMDEWX.  Axel  was  very  proud  of 
these  contacts  and  lm  sure  that  these 
took  lots  of  planning  and  plain  old  good 
luck.  Congratulations  Axel  N8AXA 

John  K23MZ  reports  he  is  building 
microwave  equipment  using  several  of 


not  a  microwave  project  in  itself,  you 
can  apply  it  to  portable  microwave  op- 
eration. 

Jim  W80CHL  is  interested  in  pass- 
ing color  video  on  1 0  GHz  He  wants  to 
know  if  anyone  can  provide  him  with 
information  on  expected  signal  quality 
He  is  looking  for  firsthand  information 
on  systems  using  simple  GUNN  trans- 
ceivers Commercially,  I  have  passed 
first  rate  video  on  portable  microwave 
systems,  but  I  haven't  done  this  as  an 
amateur.  If  you  have  information,  con- 
tact Jim  at  15265  Edenborough  Ave, 
Prior  Lake  MN  55372, 

As  always,  I  will  be  glad  to  answer 
any  questions  pertaining  to  microwave 
or  related  topics.  For  a  prompi  reply 
please  send  an  SASE.  73  Chuck 
WB6IGP 
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We  have  the  largest  collection  of 
commercial  (non  PD)  ham  radio 
software  in  the  world.  Luckily,  it 
is  for  the  friendliest  computer  in 
the  world:  MACINTOSH. 

Programs  for  packet,  RTTY,  fax, 
satellite,  Morse,  theory  training, 
gray -line,  MUF  maps,  logging, 
contest  cw  keven  etc.  Check  us 
out,  before  you  buy  your  next 
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Marc  l  Leavey,  M.D.,  WA3AJB 
6  Jenny  Lane 
Baltimore  MD  21208 

Fourteen  Years  of 
"RTTY  Loop" 

If  my  calculations  are  correct,  this 
should  be  the  July  issue  of  73,  That 
being  the  case,  this  begins  the  four- 
teenth year  of  this  coJumnl  Fourteen 
years.  .  .that's  a  long  time  to  have 
been  around.  We  have  seen  quite  a 
few  changes  in  that  timet  but  don't 
worry,  I  don't  plan  to  go  into  all  of 
them  today.  What  I  do  want  to  do  is 
look  at  what  you,  the  readers  of  this 
column,  have  to  say,  to  ask,  and  to 
offer.  Because  it  is  what  you  all  have 
offered  In  the  way  of  support  that  has 
kept  "RTTY  Loop"  looping  these 
many  years. 

Speaking  of  looping,  one  of  my, 
and  Wayne's,  concerns  regards  our 
youth.  What  they  are  doing,  and  how 
they  are  doing  it,  is  a  common  focus 
of  many  interests  and  organizations . 
To  this  endN  I  received  a  note  from 
John  C.  White  WB6BLV  from  the 
Science  Department  of  Lindsay 
High  School,  in  Lindsay,  California. 
John  says  his  school's  amateur  ra- 
dio club  is  growing  in  membership, 
with  newcomers  to  the  hobby  at- 
tracted to  the  club  station's  equip- 
ment, 

I  replaced  my  oid  station  here  with 
a  new,  modern  transceiver.  The 
question  of  "what  to  do  with  the  old 
gear'1  arose,  and  here  is  my  answer. 
Sure,  you  couid  sell  itf  for  pennies  on 
the  dollar.  I  guess  if  you  really  need 
the  money  now,  OK.  But  why  not  do- 
nate it  to  a  school  or  cfub  near  you? 
That  old  transmitter,  receiver,  or 
even  a  Model  1 5  will  be  received  by  a 
group  of  kids  eager  to  get  on  the  air. 
Besides  the  good  vibes,  there  well 
may  be  something  you  can  take  off 
your  taxes;  but  be  sure  to  ask  a  tax 
accountant  or  lawyer  for  advice 
about  that! 

Kenwood  and  ICOM  Mods 

Interfacing  various  transceivers  to 
terminal  units  is  always  a  topic  of 
interest,  and  from  CompuServe 
comes  this  tip  for  Kenwood  users.  To 
connect  the  AEA  PK-232  to  a  Ken- 
wood TS-940,  TS-440,  or  TS-140, 
use  the  13-pin  ACC2  connector  on 
the  rear. 

The  hook-up  between  the  Ken- 
wood and  PK-232  is  diagrammed 
in  Figure  1+  The  signal  level  for 
received  data,  available  at  pin  3, 
is  not  controlled  by  the  front  panel 
audio  potentiometer,  so  you  can 
feel  free  to  turn  that  tweedle- 
dee  down.  (Makes  the  wife  and  kids 
happy!)  Thanks  to  CompuServe 
76702,1013— whatever  your  name 
is— for  this  information. 

in  a  similar  vein,  Zack  Schindter 


N8FNR  in  Ferndale,  Michigan,  pass- 
es along  this  information  for  modify- 
ing an  ICOM  iC-740  to  run  AMTOR. 
According  to  David  Wiegele,  a  cus- 
tomer service  representative  at 
ICOM  America,  inc„  the  IC-740  can 
work  on  both  HF  packet  and  AM- 
TOR. For  HF  packet,  all  that  is  nec- 
essary is  to  run  it  through  a  TNC  con- 
troller. For  AMTOR,  you  have  to 
make  a  modification  to  the  unit  for 
the  increased  (faster)  switching  time 
needed  for  the  mode.  This  modifica- 
tion is  shown  in  Figure  2. 

Also,  it  is  desirable  to: 
•Keep  the  RF  preamp  switched  off, 
•Switch  the  AVC  to  "Fast," 
•Turn  down  the  RF  gain  as  far  as  the 
signal  permits. 

•Take  the  AF  output  from  the  acces- 
sory socket h  not  from  the  external 
speaker  socket  or  headphone  jack. 
This  cuts  out  the  internal  AF  amplifi- 
er— these  are  usually  designed  to 
give  a  slow  recovery  to  avoid  thumps 
in  the  loudspeaker  on  change-over. 
•In  some  cases,  the  antenna  relay  is 
slow  to  release.  This  is  due  to  the 
protection  diode  continuing  the  cur- 
rent flow  through  the  relay  coiL  You 
can  cure  this  by  installing  a  22-volt 
zener  diode  in  series  with  the  protec- 
tion diode  (across  the  relay  coil) — 
this  is  wired  +l back-to-back,11  i.e., 
cathode  of  the  zener  to  cathode  of 
the  protection  diode. 

This  information  is  provided  as  re- 
ceived from  ICOM,  and  I  have  not 
personally  tried  any  of  it-  You  could 
drop  them  a  note  at  2380  1 16th  Av- 
enue  NE,  PO  Box  C- 90029, 
Belle vue,  Washington  98009-9029, 
if  you  have  any  questions. 

Help!  Help! 

Here's  a  cry  for  help.  Robert  C. 
Dick  K6YON  has  a  ROBOT  800  ter- 
minal that  he  has  been  using  for 
Baudot  and  ASCII  since  1982.  He 
relates  that  Robot  Research  seems 
to  have  been  deleted  from  the  face  of 
the  earth.  Does  anyone  know  if  an- 
other firm  has  arisen  to  care  for 
these  aging  beasties?  Or  will  Bob  be 
on  his  own  when  his  ROBOT  cops 
out?  If  you  know,  drop  him  a  line  at 
1534  Sunset  Hill  Drive,  West 
Covina.  CA  91791 .  Be  sure  to  "car- 
bon'1 me,  too,  so  that  we  can  publish 
the  information  for  others. 

While  we're  asking  for  help,  here 
is  another  plea.  Buren  Eagle  W6VXI 
has  a  iong  history  of  RTTY  interest, 
with  afl  kinds  of  mechanical  mon- 
sters. He  is  now  trying  to  computer- 
ize, and  he  has  a  C-64  computer, 
Kantronic  HamText  program,  and  a 
Ftesher  TU-300  terminal  unit  He 
has  been  unable  to  interface  the  C- 
64  with  the  Flesher  and  wonders  if 
anyone  can  be  of  service.  Anyone? 
With  the  popularity  of  these  items  in 
the  RTTY  community,  I  find  it  hard  to 


believe  that  someone  has  not  al- 
ready invented  this  wheel.  Why  not 
roll  Buren  the  information,  at  309 
Coronado  Drive,  Petaluma,  CA 
94954,  and  of  course,  send  me  a 
copy! 

Mod  and  Demod 

Last  April,  I  realized  that  since  I 
was  first  licensed  in  1964,  I  had 
reached  the  twenty-five  year  mark, 
thus  qualifying  me  for  the  Old 
Timer's  Ciubl  Imagine,  me.,  .an 
old-timer?  This  came  to  light  with  a 
letter  received  from  Allen  L  Barnett 
WB2QPM,  who  gives  a  little  history 
of  the  word  "modem"  we  so  often 
throw  around  in  this  column. 

Al  tells  us  that  this  word  originated 
with  the  carrier  telephone  equip- 
ment designed  by  Bell  Labs  and  built 
by  Western  Electric  many  years  be- 
fore computers.  As  Al  puts  it:  'In  the 
late  1930s  I  was  involved  with  the 
then  new  'C-carrier*  equipment  be- 
ing installed  on  the  open  wire  lines 
that  then  crossed  much  of  the  coun- 
try. We  thought  it  a  really  great  ad- 
vance— state  of  the  art!  It  added 
three  carrier  channels  to  the  existing 
voice  frequency  channel,  for  a  total 
of  four  channels  per  wire  pair.  The 
combined  balanced  modulator  and 
demodulator  panel  in  the  terminal 
bay  was  known  as  the  MODEM. 
Transmission  was  by  SSB, .  ,[as 
well  as  by]  the  AT&T  overseas  ra- 
diotelephone circuits— including  the 
impressive  installation  at 
Lawrenceville,  New  Jersey,  where 
the  acres  and  acres  of  rhombics 
woutd  give  any  ham  visions  of  what 
Heaven  must  be  like!" 

Well,  all  I  can  say  is  that  the  word 
"modem11  is,  of  course,  a  contrac- 
tion of  MODuiator  and  DEmodulator. 
Where  it  comes  from,  I  leave  open  to 
the  next  entry! 

RTTY.  BAS  Program 

Fve  received  a  few  questions  late- 
ly about  the  (in)famous  RTTY.BAS 
program  published  in  the  January 


1988  column  of  "RTTY  Loop."  For 
those  who  missed  the  follow  up,  here 
goes.  The  program,  as  printed,  is 
WRONG!  The  typesetting  computer 
at  73  choked  on  the  program  listing 
as  uploaded  >  and  changed  some  op- 
erators to  rather  strange  signs.  ( Ac- 
tually f  it  burped.— Eds.)  You  can 
download  the  correct  program  from 
Delphi's  CoCo  Forum  or  Compu- 
Serve's HamNet,  (Also  see  the  cor- 
rection in  the  September  WBB  issue 
of  73,  page  57 J 

You  can  also  ask  a  buddy  who  has 
a  working  copy  of  a  disk  or  tape 
of  the  program  to  give  you  one,  You 
can  arrange  for  someone  in  your 
club  or  school  to  circulate  copies. 
If  all  else  fails,  send  me  a  disk  or  tape 
and  two  bucks,  along  with  a  self- 
addressed,  stamped  mailer  for  the 
return  of  same,  and  I  will  make  you 
a  copy.  Be  patient,  though;  I  am 
a  physician  with  a  paucity  of 
free  time.  I  will  try  to  get  it  back  to 
you  as  soon  as  possible.  As  of  this 
writing,  by  the  way,  I  think  I  am 
caught  up.  If  you  are  due  a  disk 
or  tape  back  as  of  April  1990,  and 
you  haven't  received  it  by  the  time 
this  column  is  printed,  please  drop 
me  a  line.  It  is  entirely  possible  that 
somewhere  between  my  mailbox 
and  your  mailbox,  something 
screwed  up. 

By  the  way,  last  month's  column 
was  on  Prodigy,  an  on-line  service,  If 
you  want  more  information  about  it, 
you  can  call  (800)  822-6922.  Ask  for 
extension  556  for  details  on  obtain- 
ing a  Prodigy  Service  Start-up  Kit. 
Packages  re  also  available  at  most 
computer  stores. 

The  response  on  the  digitizer  col- 
umns was  quite  gratifying,  and  I  look 
forward  to  printing  more,  in  future 
columns,  of  some  of  these  more  re- 
cent developments.  Requests? 
Comments?  Opinions?  Send  them 
along  to  me  at  the  above  address,  or 
electronically  on  CompuServe  (ppn 
75036,2501)  or  Delphi  (usemame 
MARCWA3AJR). 


Table  1 ,  Kenwood  TNC  hookup 

PK-232 

ACC2 

RED 

Pin  13                             Push-tc-Talkline 

SHIELD 

Pin  12                             Ground 

WHITE 

Pin  1 1                            Transmit  data  in 

(PK-232  to  Radio) 

BROWN 

Pin  8                               Ground 

GREEN 

Pin  3                             Receive  data  out 

(Radio  to  PK-232) 

Table  2,  IC-740  AMTOR  Modification 

Locate  the  following  capacitors  in  the  IC-740: 
DC  Block;  017,015 

Reg  Block:  C4,  C5 

Main  Unit:  C1 6,0125X84 

RFUnit:  C133,  C1 22 

Decrease  these  capacitors  to  1  /5  of  their  original  value. 
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ARRL  Southeast  Division  Convention 

•  Free  Parking  within  25  yards! 

•  Hotel  and  Restaurant  same  building 

•  Tailgate  Sales 

•  Air  Conditioned  Flea  Market  and  Exhibits 

•  Country  Style  BBQ 

•  Parking  for  RVs 

•  20+  Forums  •  DX  Verification  •  Testing 

•  Prizes!     Prizes!!     Prizes!!! 

•  ICOM,  KENWOOD,  YAESU,  MFJ  ...More! 


CIRCLE  SO  ON  READER  SERVICE  CARD 


EVERY  ISSUE 
Of  73 

on  microfiche  I 

The  entire  run  of  73  from  October,  1960 
through  last  year  is  available, 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk, 

We  offer  a  battery  operated  hand  held 
viewer  for  $75,  and  a  desk  model  for 
$220,  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
avai fable  as  an  entire  set,  fno  partial  sets) 
for  $250  plus  $5  for  shipping  (USA). 
Annual  updates  available  for  $1 0. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back.  Visa/MC  accepted. 

BUCKMASTER 
PUBLISHING 

"Whitehall" 

Route  3,  Route  56 

Mineral.  Virginia  231 1 7 

703-894-5777 
800-282-5628 


MorseMan  Plus 


THE  BEST  JUST  GOT  BETTER! 

AfofS&Afa/jPlus  -  THE  premier  Morse  Code 
trainer  now  Incorporates  mouse  support,  impro- 
ved FarrisVvortft  meihod.  improved  code  teacher, 
an  expanded  information  base  and  many  more 
new  features! 

MorseMan  Plus  will  take  the  newcomer  From 
ground  level  to  expert  in  record  time!  It  is  an  ideal 
trainer  for  the  potential  ham.  MorseMan  Plus  is 
greet  for  licensed  hams  who  want  to  upgrade  ■  no 
need  to  wrestle  with  code  tapes  or  on  the  ajr  prac- 
tice when  you  can  use  any  and  all  of  the  advanced 
features  on  M&fs&M&n  Plus  -  a  true  random 
character  generator,  random  word  generator, 
ASCII  tesct  file  create/send,  true  random  call  signs, 
true  random  FCC/VEC  type  tests  that  keep  track  of 
your  progress  as  well  as  a  random,  realistic  orv 
the-air  QSO  simulator  that  sound e  just  like  the  real 
thing!  Plus  many,  many  more  options.  jMcvxt 
Mmn  Plus  even  features  CPU  INDEPENDENT 
TIMING  so  mat  you  dont  have  to  worry  about 
setting  It  for  your  computed 

Unlike  other  CW  trainers,  MorseMan  Plus  was 
designed  by  a  CW  expert  (NE4L)  who  knows  what 
H  takes  to  get  to  that  high  level  of  proficiency.  Other 
trainers  don't  even  come  close!  (Hundreds  of 
satisfied  users  can't  be  wrong!)  You  can  get  Mor- 
**M*nP\us  for  $24.95  (plus  $2,00  s/h)  PLUS 
the  next  major  update  FREE! 

If  you  want  to  become  a  licensed  ham,  upgrade,  or 
fust  enjoy  CW  then  MorseMan  Pf.ua  b  for  you! 
Give  us  a  caN  at  1  BOO- 52  5-  7236  and  order  yours 
today,  or  order  from  our  BBS  M  (205)757-1348 
<300- 1 9200  baud  -  24  hours).  Visa/MC  accepted. 


CIRCLE  365  ON  READER  SERVICE  C ARC 


Advance  Your  Packet  Radio 
with  Multisession  power  for 
your  PK88  or  Multimode 
PK232  and  IBM  Compatible 

Continuous  Net  View"  monitor 
screen,  10  session  screens  with 
huge  scroll  back  buffers,  binary 
upfoad  download,  point  &  shoot  to 
regular  "quick  connects ?  and  multi- 
ple tnc  setup  files  (that  you  can  edit), 
one  line  multi-hop  net  rom  connect 
qso  log,  standard  or  custom  com 
port  setups  25/43/50  line  modes, 
maildrop  support,  multi-mode  sup- 
port for  232,  user  manual  &  more... 

Our  users  tell  us  "its  the  best!"  We 
agree!  Take  5  minutes  and  order 
your  copy  of  Packef-PLUS  today: 

Please  send  Check  or  Money  Order 
for  $34.95  {CA  res  add  6.25%)  to 
InterFlex  Systems  Design,  PO  Box 
6418,  Laguna  NigueL  CA  92677.  We 
accept  telephone  C.O.D.  orders  for 
an  added  $5,  (714)  496-6639 


Renaissance  Development 
Box  640  -  Killen  -  AL  -  35645 


CIRCLE  14  ON  READER  SERVICE  CARD 


CIRCLE  77  ON  READER  SERVICE  CARD 


63I6t  OOlSf Power  System 

12-year  Warranty 

DOEJFL  ReUabilrty  T«i*J 
modti\c\  provide  fitlufe  pern? ■ 
cr  Ly  KfKa t«s>  tcmM c  *J  a 
nani.  digipeaitrv  &  i»i\\ttm 
U04  r J v  Mod  ular  solar  $.<  net 
at  ion  and  energy  srorajw  *ys- 
sem*  grow  as  require  J^ 
Solar  Snfopack  £2,00 

Box  A0OG2    Prwo  UT  S4R"  5 


Order  Solar  Power  Syiteoa  DeiiM 
Pack  $5.9?  ppd  USA, 

Qrtter  HQtitns:  800-926-7373 


CIRCLE  236  ON  HEADER  SERVICE  CARD 
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Bob  Wmn  W5KNE 
c/oQRZDX 
PX)  Box  832205 
Richardson  TX  75083 

Soviet  Special  Event  and 
Contest  Callsigns 

In  last  month's  column  we  dis- 
cussed Soviet  callsigns  in  some  de- 
tail, including  their  structure  and 
how  to  determine  in  which  oblast  the 
station  is  located.  But,  we  left  the 
subject  before  discussing  special 
event  and  contest  callsigns  and  one 
other  class  of  callsign  issued  to  old- 
timers. 

During  the  past  few  years  some 
old-time  amateur  radio  operators 
have  been  given  permission  to  ab- 
breviate their  prefix  to  a  single  letter, 
followed  by  the  digit  and  regular  suf- 
fix. U5FG,  ex-UBSFG,  is  one  of 
these,  m  the  majority  of  cases  these 
old-timers  had  callsigns  that  were  is- 
sued many  years  ago  when  each  re- 
public was  represented  by  a  specific 
double  letter  and  digit  combination 
which  identified  the  republic:  UAi-6. 
UA9~0\  UBS.  UC2,  UD6\  UF©t  UG6, 
UH8.  UI8.  UJ8,  UL7.  UM8,  U05. 
UP2.  UQ2  and  UR2.  Most  of  these 
old-timers  are  listed  in  the  Calf  book 
under  their  old  callsign.  In  most  cas- 
es the  location  of  these  old-timers 
may  be  identified  by  using  the  digit 
and  first  letter  of  the  suffix.  As  a  gen- 
eral rule,  a  callsign  with  a  single  let- 
ter prefix  may  be  deciphered  as  fol- 
lows: R9AMO  =  RA9AMO,  U6GA  - 
UG6GA,  U6FA  =  UF6FA,  etc.  Note 
that  U6GA  and  U6FA  were  not  previ- 
ously UA6s.  because  according  to 
the  oblast  list  that  you  no  doubt  have 
purchased,  there  were  no  UA6F  or 
UAGG  callsigns  listed 

Each  year  during  May  many  Sovi* 
et  amateur  radio  operators  celebrate 
the  anniversary  of  the  victory  of  the 
U.S.S.R.  m  World  War  II  by  operat- 
ing with  special  "E"  prefix  callsigns, 
which  are  not  structured  in  the  nor- 
mal fashion.  These  special  event 
stations,  using  the  prefixes  in  the  so* 
ries  EM,  EO.  ER,  EU,  EV and  EW are 
in  the  following  categories:  EM — 
stations  located  in  former  capitals  of 
guerrilla  activity;  EO— stations  in  cit- 
ies that  were  awarded  medals  for 
their  contribution  toward  victory; 
ER— ER3A  located  in  Moscow: 
EU— stations  in  capitals  of  the  15 
Soviet  republics;  EV— stations  in 
capitals  of  Soviet  autonomous  re- 
publics (ASSRJ  and  EW— stations 
located  in  "hero cities." 

The  prefix  does  not  identify  the 
DXCC  country  of  these  victory  cele- 
brants, but  the  GSL  manager  usually 
does  The  QSL  manager  in  99%  of 
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the  cases  is  the  normal  caltsign  of 
the  station  in  question.  Otherwise,  a 
few  simple  rules  will  let  you  unravel 
the  mystery  of  these  callsigns.  The 
first  or  only  letter  of  the  suffix  identi- 
fies the  second  letter  of  a  normal  pre- 
fix: A  =  UA.  C  -  UC,  H  =  UH,  I  =  Ul. 
etc.  For  oblast  collectors,  in  the  call- 
signs  with  two  or  three  letters  in  the 
suffix,  the  second  letter  of  the  suffix 
usually  identifies  the  station's 
oblast.  Example:  EM0COG  was  lo- 
cated in  the  Byelorussian  Republic 
(UC),  more  specifically,  in  the  oblast 
identified  by  UOO  Other  exam- 
ples: E04AHK  (UA4H),  EV4AY 
(UA4Y),  EU4F  (UF),  EU7L  (UL>, 
E08I  (Ul),  EM8CCM  (UC#C)  and 
EU3A(U A3  Moscow), 

There  are  other  special  event  and 
contest  callsigns  that  are  fairly  easy 
to  understand,  such  as  UOYt  the  ab- 
breviated form  of  UAfflY.  in  the  case 
of  RX0C  the  digit  and  first  letter  of 
the  suffix  identifies  the  location  as 
Asiatic  Russia  and  specifically  as 
the  Khabarovskij  Oblast  (operated 
from  club  station  UZ0CWA) 

There  are  some  special  callsigns 
that  are  not  easily  deciphered,  but 
you  can  make  an  educated  guess  or 
two.  Several  recent  contest  opera- 
tions using  prefixes  in  the  "EX"  se- 
ries were  probably  located  as  indi- 
cated: EX9S  (UA9S),  EX1A  (UA1) 
and  EX8M  (UM8),  Getting  the  QSL 
manager  of  any  one  of  these  would 
provide  the  needed  clue. 

Callsigns  in  the  4K  series  are  as- 
signed to  stations  located  outside  of 
continental  U.S.S-R.:  4K0 — stations 
located  on  floating  ice  islands  (Arc- 
tic), 4K1 —Antarctica,  4K2— Franz 
Josef  Land,  4K3 — European  Arctic 
islands,  except  Franz  Josef  Land, 
and  4K4 — Asian  Arctic  islands. 

Quite  often  callsigns  assigned  to  a 
special  event  will  provide  only  gener- 
al information  about  the  location  of 
the  station.  In  the  case  of  a  recent 
dog  sled  race  the  callsigns  4K0AOC, 
4K4DR,  EK0AOC  and  EK0DR  were 
assigned.  4K0AOC  and  4K4DR  op* 
©rated  from  islands  as  indicated 
from  their  prefixes,  but  the  exact  op- 
erating locations  of  EK0AOC  and 
EK0DR  are  not  identified  by  the  call- 
signs.  However,  they  were  both  op* 
erating  from  locations  in  Asiatic  Rus- 
sia {(JAfl)  as  indicated  by  the  zero  in 
the  prefix. 

Collecting  o blasts,  awards  and 
understanding  Soviet  callsigns  can 
be  an  interesting  and  challenging 
sideline  for  any  DXer.  The  tips  de- 
scribed should  get  you  started . 

Next  month  the  discussion  will 
continue  with  callsigns— callsigns 
galore! 
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CALIFORNIA 


San  Diego 
Hard  lo  find  pads,  surplus  electronics,  stan- 
dard line  items,  Hams,  hobbyists,  industrial 
professionals- -from  nuts  &  bolls  to  laser 
diodas... Electronically  speaking.  Gateway's 
got  Id  M-F  9-5:30  Sal.  9-5.  GATEWAY  ELEC- 
TRONICS, S222  Chesapeake  Drive,  San 
Diego  CA  921 23:  (619)  279-6802. 


COLORADO 


Denver 
Hard  to  find  parts,  surplus  electronics,  stan- 
dard line  items  Hams,  hobbyists,  industrial 
professionals— from  nuts  &  bolts  to  laser 
diodes  ..EiectrontcaBy  speaking.  Gateway's 
got  it!  M-F  ^5:30  Sal  9-5  GATEWAY  £L£C* 
TRONICS.  51  IS  N.  Federal  Blvd.  -32-8, 
Denver  CO  80221  ;  (303)  458-5444. 


DELAWARE 


New  Castle 
Factory  authorized  dealer!  Yaesu,  I  COM, 
Ten-Tec.  KPK,  Kenwood,  AEAr  Kantronics, 
Santec.  Fu  I  Mine  of  accessories.  No  sales  tax 
in  Delaware.  One  mile  off  1-95  DELAWARE 
AMATEUR  SUPPLY,  71  Meadow  Road. 
New  Castle  DE  19720:  (302)  32B-772S. 


IDAHO 


Preston 
Ross  WB7BYZ  has  the  largest  stock  of  ama- 
teur gear  m  the  Inteirnountain  West  and  the 
best  prices.  Over  9, OCX)  ham  related  gear  in 
stock  Ca£  us  for  "all"  your  ham  needs  today 
ROSS  DISTRIBUTING  Co..  78  S.  State.  Pre- 
ston ID  83263:  (208)  852-0830, 


KANSAS 


Wellington 
We  have  itf  ASTRON,  BUTTERNUT,  EN- 
COMrVt,  HEATHKIT,  GORDON  WEST, 
KANTRONICS.  LASER  COMPUTERS.  MFJ. 
RADIO  SHACK.  TEN-TEC,  VALOR  ANTEN- 
NAS &  more.  Smalt  town  service  with  dis- 
count pnces.  OANDYS.  120  N.  Washington. 
Wellington.  KS.  67152,  (316)  326-6314. 
Circle  Reader  Service  363  tot  more  informs- 


MISSOURI 


St.  LOurS 
Hard  to  rind  parts,  surplus  electronics,  stan- 
dard tine  Hems  Hams,  hobbyists,  industrial 
professionals— from  nuts  £  bolts  to  laser 
diodes... Electronically  speaking,  Gateway's 
got  m  M-F  9-5;30  Sal.  9-5.  GATEWAY 
ELECTRONICS.  6123  Page  Btvd, .  St.  Louis 
MO  63130;  (314)427-6116. 


NEW  HAMPSHIRE 


Dtrry 
Serving  the  ham  community  with  new  and 
used  equipment  We  slock  and  service  most 
major  lines  AEA.  Aalron,  BAW,  Bencher, 
Cirshcraft.  Hustler.  ICOM.  Kenwood,  KLM, 
Larsen.  MFJ,  Mirage,  Vibropfex;  books,  ro- 
tors, cable  and  connectors  Business  hours 
.-Sat.  10-5.  Thursday  10-7.  Closed 


Sun  ./Holidays.  RIVENOELL  ELECTRON- 
ICS, B  Londonderry  Road,  Perry  NH  03038: 
(603)434-5371. 


NEW  YORK 


Jamestown 
Western  New  York's  finest  amateur  radio 
dealer  featuring  ICOM-Larsen-AEA- 
Harntronics-Astron.  New  and  used  gear.  & 
am  1o  5:30.  Sat  and  Sun.  by  appointment 
VHP  COMMUNICATIONS.  700  Tiffany 
Ave,,  Jamestown  NY  14701,  (716)  664- 
6345,  Circle  Reader  Service  number  129  for 
more  information. 

Manhattan 
Manhattan's  largest  and  only  ham  and  busi- 
ness Radio  Store  Featuring  MOTOROLA. 
ICGM\  KENWOOD,  YAESU,  AEA.  SONY. 
BIRD.  TEN-TEC,  etc.  Fult  slock  of  radios  and 
accessories.  Repair  lab  on  premises.  Open  7 
days  M-F,  9-6:30  pm;  Sat  a  Sun,  10-5  pm. 
We  Ship  worldwide.  BARRY  ELECTRONICS, 
512  Broadway,  New  York  NY  10012;  (212) 
925-7000.  FAX  (212)  925-7001 . 


OHIO 


Columbus 
Central  Ohio's  tulMine  authorized  dealer  for 
Kenwood.  ICOM.  Yaesu,  Alinco,  Inlo-Tech, 
Japan  Radio.  AEA,  Cushcrah,  Hustter.  and 
Butternut.  New  and  used  equipment  on  dis- 
play and  operational  in  our  4000  sq  ti.  store. 
Urge  SWL  department  too  UNIVERSAL 
RADIO,  12B0  Aida  Drive.  Reynoldsburg 
(Columbus)  OK  43068;  (614)  B66-4267. 


PENNSYLVANIA 


Trevoae 

Authorized  factory  sales  and  service.  KEN- 
WOOD. ICOM,  YAESU,  leaturing  AMER- 
ITRON,  BAW,  MFJ,  HYGAIN,  KLM. 
CUSHCRAFT,  HUSTLER,  KANTRONICS. 
AEA,  VI8ROPLEX,  HEIL,  CALLBOOK, 
ARRL  Publications,  and  much  more, 
HAMTRONICS,  INC..  4033  Brownsville 
Roid.  Trevose  PA  19047;  (215)  357-1400. 
FAX  (215)  355-8956.  Sales  Order  1-600- 
426-2820.  Circle  Reader  Service  379  tor 
more  information. 


TEXAS 


Dallas 
In  Dallas  since  1960.  We  real u  re  Kenwood, 
ICOM.  Yaesu.  AEA,  Butternut,  Rohn.  ama- 
leur  publications,  and  a  full  line  of  ac- 
cessories. Factory  authorized  Kenwood 
Service  Center.  ELECTRONIC  CENTER, 
INC,  2009  Rosa  Ave,,  Dallas  TX  75201; 
(214)  969-1936.  Cirde  Reader  Service  74  for 
more  informal  ion. 

Houston 
Hard  lo  find  pads,  surplus  electronics,  stan- 
dard line  items.  Hams,  hobbyists,  industrial 
professionals — from  nuts  &  bo*ts  to  laser 
diodes  Electronically  speaking.  Gate- 
way's got  Ft!  M-F  9-5  30  Sat  S-5  GATEWAY 
ELECTRONICS,  9890  Wesiparfc  Drive, 
Houston  TX  77063:  {713)978-4575. 


DEALERS:  Your  company  name  and  message  can  contain  up  to  SO  words  for 
as  little  as  $420  yearly  {prepaid),  or  $21 0  for  six  months  {prepaid).  No  mention 
of  mail-order  business  please.  Directory  text  and  payment  must  reach  us  60 
days  in  advance  of  publication.  For  example,  advertising  for  the  April  '90 
issue  must  be  in  our  hands  by  February  1st.  Mail  to  7$  Amateur  Radio,  Box 
278,  Forest  Road,  Hancock,  NH  03449. 
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INTERNATIONAL 


edited  by  C.C.C. 


Amie  Johnson  N18AC 
703  Old  Homestead  Hwy 
N.  Swanzey  NH  0343  T 

Notes  from  FN42 

It  is  now  the  middle  of  summer,  for 
some  of  us  at  feast.  Dayton  and  Deer- 
held  are  past  history.  Field  Day  as  welt: 
many  contests  long  gone  and  more  to 
come,  many  more  daylight  hours  to  do 
outside  ham  things  such  as  antennas, 
ground  wires,  and  tower  work. 

Since  t  didn  't  make  it  to  Ireland  this 
summer,  i  guess  t  get  to  be  part  of 
those  who  wift  be  domg  some  of  thai 
work  myself,  such  as  replacing  the 
tripod  hotdmg  my  GL-33  tribander  and 
2  meter  beam.  It  has  tasted  tor  about  IS 
years,  which  /  now  find  very  surprising. 
The  tripod  was  never  made  for  an  an- 
tenna the  size  of  the  CL-33.  and  two  of 
the  three  iegs  were  broken  from  the 
twisting  and  the  corrosion. 

We  should  att  probably  check  our 
outdoor  equipment  more  often,  if  t  had 
been  inspecting  my  antennas  and  sup- 
port system  more  regularly.  I  probably 
would  have  caught  the  impending 
problem  last  summer  I  wouldn  1  have 
had  to  climb  on  the  snowy  roof  in  the 
middle  of  a  New  Hampshire  winter  to 
wire  the  thing  together,  hopefully  to 
hold  until  sprmg 

I  received  a  very  mc&  letter  from 
Enrique  Leira  EA1AZO  who  reported 
that  we  have  been  using  the  wrong  em- 
blem on  the  flag  of  Spain,  Instead  of  an 
eagle,  it  should  be  an  escutcheon,  or 
shield  of  arms.  The  eagle  has  not  been 
used  for  ten  years!  Though  tittle  detail 


wilt  show,  from  now  on  we  will  have  the 
correct  emblem  on  the  flag.  We  apolo- 
gize for  this  error ;  and  thank  EA 1AZO 
for  pointing  it  out 

Hopefully  you  will  alt  have  an  excel- 
lent summer  En/oyt 

—AmfeNtBAC 

Roundup 

Italy  From  I0FHZ,  President  of  the 
Qrvteto  Section  of  the  Associazione 
Radioamatoh  Italian! ,  Section  AR1  of 
Orvieto,  in  collaboration  with  the 
Touristic  Office  of  the  District  of  Orvi™ 
eto,  has  established  a  Certificate  for 
the  7th  Centenary  oi  Orvieto  Cathe- 
dral, The  period  for  this  certificate  is 
from  May  1  st  to  August  1 5th , 

The  presentation  of  the  certificates 
will  take  place  during  the  5th  "Sympo- 
sium International  Tecntchal  Scientific 
of  Experimentation"  in  Orvieto  the 
13th  and  14th  of  October,  Those  un- 
able to  attend  will  receive  their  certifi- 
cates by  mail. 

Contact  the  ARI  for  details  of  the 
contest  at:  ARJ  Sezione  di  Orvieto. 
Cas.  Post,  3,  05018  ORVIETO  fTR), 
Italy. 

Japan  From  the  JARL  News.  As 
most  of  us  know,  J  AS-1  b  was  launched 
February  7,  1990,  Shown  in  this 
column  is  a  picture  of  the  amateur 
satellite. 

Included  in  the  JARL  News  was  an 
introductory  explanation  of  the  mail- 
box. The  information  was  too  lengthy  to 
be  included  In  the  column,  but  you  can 
find  it  on  (he  73BBS  in  73  Intl  SIG  titled 
JAS-10, 

Scotland   From  John   "Paddy* 


Photo  B.  JAS-lb.  second  amateur  satellite  of  Japan 


McGilt  GM3MTH,  Coordinator  of  the 
Scottish  Tounst  Board  {Radio  Ama- 
teur} Expeditmn  Group.  The  Scottish 
Tourist  Board  (Radio  Amateur)  Expedi- 
tion Group  is  at  it  again,  operating 
throughout  Scotland  and  Great  Britain, 
from  castles,  distilleries,  and  other  lo- 
cations, [Yes.  i  said  distilleries!}  By 
the  time  you  read  this,  several  dates 
have  already  passed  (April  14/16.  May 
12/13.  June  9/10.  and  June  16),  but 
others  are  still  ahead:  July  15/22 

GS2NTS,  August  1B/19  G82RB.  and 
September  22/23  GB2 NTS.  For  further 
information  on  the  Thistle  Awards  and 
the  Supreme  Tartan  Banner  Award r 
contacu  Paddy  McGill  GM3MTH,  P,0, 
Box  59,   Hamilton,   Lanarkshire, 


Photo  A.  Qrvteto  Cathedral. 


Scotland  ML3  6DB.  [Or  check  for 

STB(RA)EG  Awards  in  73  Intt  BIG  on 
the  73BB$.-Arme]  Send  log  extracts  to 
Robbie  GM4UQ6  at  the  same  ad- 
dress. 

South  Africa  From  Gerald  Klatzko 
Z$68TDf  Secretary  of  the  SARL  The 
South  African  Radio  League  Head- 
quarters moved  from  Cape  Town  lo 
Johannesburg  in  May  1989  For  a 
while,  a  temporary  postal  address  was 
used,  but  now  they  have  a  final  and 
permanent  postal  address:  S.A.  Radio 
League,  P.O.  Box  807,  HOUGHTON, 
2041,  Republic  of  South  Africa, 

Switzerland  From  the  International 
Telecommunication  Union  (ITU) 
comes  a  Forum  91  Announcement  and 
Call  for  Papers. 

The  World  Telecommunication 
Forum  has  been  held  in  Geneva. 
Switzerland,  on  a  quadrennial  basis 
since  1971  The  ITU,  together  with 
many  professional  engineering  soci- 
eties from  its  166  member  countries,  is 
now  organizing  the  Technical  Sympo- 
sium, Part  2  of  the  6th  World  Communi- 
cation  Forum.  The  Symposium  will  be 
held  in  Geneva  from  Thursday,  Octo- 
ber 10  to  Tuesday,  October  l5h  1991, 
wtthm  the  framework  of  TELECOM  91 , 
the  theme  of  which  is  "An  intercon- 
nected worldi  improving  the  quality  of 
life  for  all," 

A  limited  number  of  papers  will  be 
accepted  for  presentation  to  the  Tech- 
nicai  Symposium.  These  papers  must 
he  unpublished  and  based  on  original 
research,  developments  and  ap- 
proaches carried  out  in  the  period 
between  TELECOM  87  and  91.  They 
should  concern  themselves  with  the 
technical  aspects  of  telecommu- 
nications, technologies,  networks  and 
services,  giving  an  overview  ol  the 
present  situation  or  the  direction  of 
research  and  development  lor  the 
future.  For  more  information,  write 
Forum  91  Secretariat,  International 
Telecommunication  Umon.  Place  des 
Nations.  CH-121 1  Geneva  20,  Switzer- 
land, 
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LITHUANIA 
Jonas  Paskauskas  L  Y2ZZ 
PO  Box  71 
Siautiat.  235400 
Lithuania 

The  First  Ham  Convention  which 
was  scheduled  to  be  held  in  Vilnius  in 
early  June  [as  stated  in  the  May  1990 
"73  International"]  has  been  canceled 
or  delayed  until  September,  autumn,  or 
maybe  even  next  year.  I  am  sorry  that 
some  of  you  who  have  already  made 
plans  and  reservations  will  have  to 
make  changes. 

Please  bear  with  us  as  we  attempt  to 
pull  our  plans  back  together. 


SPAIN 

Woodson  Gannaway  N5KVB/EA 

Apart  ado  1 1 

35450  Santa  Mario  de  Quia 

{Las  Patmas  da  G.C) 

Islas  Canarias,  Espana 

Things  have  been  very  quiet  in  the 
Canary  Islands ,  It  has  been  very  nice  to 
meet  some  ham  visitors  from  the  Unit- 
ed States. 

I  just  received  the  information  for  the 
ARRL's  International  Travel  Host  Ex- 
change program  and  I  think  we  will  reg- 
ister. My  stalion  is  neither  modern  nor 
powerful,  and  my  antennas  are  pretty 
limited*  but  it  is  my  shack,  in  a  small 
corner  of  a  crowed  room  often  in  use 
for  other  work,  but  it  is  just  fine  for  me,  I 
gel  on  when  I  feel  like  it  and  whan  I 
have  lime. 

I  don't  operate  during  contests  and 
won't  tolerate  a  pileup.  But  I  do  enjoy 
courtesy  and  good  wilt  on  the  air.  My 
wife  and  *  both  work  a  full  schedule,  so 
there  is  not  too  much  time  1o  get  on  the 
radio.  With  all  this,  why  am  I  a  ham  at 
all?  Well,  it's  that  bit  about  internation- 
al friendship  that  gets  me.  to  meet  and 
talk  to  interesting  people  of  different 
backgrounds,  and  maybe  develop  a 
friendship  or  two  along  the  way 

Well,  that's  all  from  here.  For  the 
hams  on  the  mainland  in  Spain,  please 
send  me  your  happenings  so  that  I  can 
include  them  in  my  reports. 


SWEDEN 
Rune  Wanoe  SM0COP 
Frejavagen  10 
S-ISSOQNykvam 
Sweden 

European  Common  License  Dur- 
ing the  1980s  very  successful  efforts 
have  been  made  within  the  CEPT  orga- 
nization in  order  to  simplify  the  issuing 
of  licenses  to  ham  operators  traveling 
in  other  European  countries,  CEPT. 
founded  after  World  War  II  by  the  West- 


European  telecom  munition  adminis- 
trations, stands  for  Conference  Eu- 
ropeenne  des  Administrations  des 
Postes  et  des  Telecommunications, 

Now  26  countries  in  Europe  have  ac- 
cepted the  CEPT  recommendation  for 
visitors  licensing,  although  only  15 
countries  have  been  able  to  implement 
it  so  far.  This  means  that  operating 
from  another  country  within  the  CEPT 
concept  does  not  require  a  separate 
application,  This  works  the  same  as 
between  the  US  and  Canada. 

We  have  two  classes  within  CEPT 
rules,  Ctass  1  for  all  modes  and  all  fre- 
quencies and  Class  2  for  VHF/UHF.  Of 
course,  the  national  rules  for  the  coun- 
try we  operate  from  must  be  followed. 

Unfortunately,  the  Swedish  Tele- 
communications Administration  has 
not  been  able  to  implement  the  CEPT 
license  fully.  Only  Class  2  is  allowed 
here  regardless  of  which  license  you 
hold  in  your  home  country.  Swedish 
hams  visiting  other  CEPT  countries  are 
nol  limited  by  this  restriction.  However, 
there  is  still  the  possibility  of  applying 
for  a  regular  visitor's  license.  A  fee  is 
charged  for  that  one,  though. 

Sweden  does  not  require  a  recipro- 
cal agreement  for  issuing  a  visitor's  li- 
cense. Work  is  in  progress  for  imple- 
menting the  CEPT  Class  1  also  in 
Sweden,  and  we  hope  for  a  good  out- 
come. 

HAREC  Harmonized  Amateur  Radio 
Examinations  Certificate  (HAREC)  is  a 
new  recommendation  from  CEPT 
which  hopefully  will  be  implemented 
later  this  year.  The  recommendation  is 
that  each  CEPT  country  should  have 
two  classes  of  amateur  radio  license 
for  which  the  requirements  are  similar. 
For  example,  Sweden  has  a  Morse 
code  requirement  of  80  letters  a  minute 
(16  WPM)  while  most  other  countries 
have  onty  60  for  the  same  kind  of  li- 
cense. Sweden  will  probably  lower  its 
requirement  to  60  (12  WPM), 

When  HAREC  is  implemented,  a 
person  from  a  CEPT  country  who 
moves  to  another  CEPT  country  does 
not  go  through  a  new  amateur  license 
examination.  The  harmonization 
means  that  CEPT  countries  will  accept 
the  other  countries'  license  for  the  is- 
suing of  one  in  the  new  country,  Many 
countries  do  already  apply  this  in  reali- 
ty, but  sometimes  it's  difficutt  to  deter- 
mine the  comparative  class  of  license 
Regardless  of  HAREC,  each  country 
may  have  other  classes  of  license  in 
addition  to  these  two  harmonized 
ones,  one  for  fuir  privileges  and  one  for 
VHF/UHF  without  Morse  code  require- 
ment. 

Top  Band  Widened  in  SM  Swedish 
hams  got  morB  frequencies  on  the  top 
band  1 .8  MH2  from  February  1,  1990. 
The  maximum  power  limit  was  also  in- 
creased from  1 0  W  input  to  1 00  W  PEP 
output.  For  the  WARC  bands  the  power 
limit  was  increased  to  150  W  PEP  GUI- 
put.  For  other  ham  bands  the  maxi- 
mum power  limit  is  still  500  W  input.  A 
change  will  probably  be  made  in  the 
future  and  we  do  not  know  in  which 
direction! 

The  frequency  band  on  1 ,8  MHz  is 
now  1820  to  1850  kHz.  SSB  is  now  also 
allowed  as  well  as  participation  in  con- 
tests. This  is  also  valid  for  the  WARC 
bands,  but  on  10  MHz  no  contesting  is 
allowed. 


H 
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AM  HELP 


We  are  happy  to  provide  Ham  Hefp 
listings  free  on  a  space  available  basis. 
To  make  our  job  easier  and  to  ensure 
that  your  fisting  is  correct,  ptease  type 
or  print  your  request  clearly,  double 
spaced,  on  a  fuff  (8W  x  11 "}  sheet  of 
paper.  You  may  also  upload  a  listing  as 
E-mail  to  Sysop  to  the  73  BBS,  (2400 
baud,  8  data  bitst  no  parity,  1  stop  bit. 
(603)  525-4438).  Use  upper-  and  low- 
er-case tetters  where  appropriate,  Al- 
so, print  numbers  carefully— a  i.  for 
example,  can  be  misread  as  the  tetters 
1  or  Lor  even  the  number  7,  Thank  you 
for  your  cooperation. 


I  would  like  to  receive  information 
about  satellite  TV  systems  and  design 
manuals,  etc.  Arturo  Marin,  PO  Box 
948,  Woodland  CA  95695 . 

I  need  any  and  all  information  on 
Dentron  MLX-Mini  20  meter  QRP;  also 
EDGECOM  System  3000  or  FMS25.  I 
will  reimburse  anyone  for  photocopies 
of  manuals  and  schematics  of  these 
transceiver  service  info,  sales 
brochures  and  reference  to  anyone 
who  might  beip  repair  these  radios, 
Mike  Herman  KC9NF,  1549  N,  Cicero 
Ave, ,  Chicago  tL  6065 1 . 

Needed:  A  diagram  and  manual  for 
the  Hammalund  HO  1 70  receiver,  I  will 
gladly  pay  for  this  info  Thanks,  ft  Vic 
DrAgostinor  2113  Sunnyfhom  Rd.t 
Middle  River  MD  2 1220 . 


Your  Bulletin  Board 

I  am  looking  for  info  about  the  Allied 
Communications  receiver,  Mode  J  #A- 
2516, 1  would  like  a  schematic,  service 
info  and  info  on  how  to  use  the  VFO 
with  a  transmitter.  Jon  Danford 
KACEM/OSOV,  2115  Joptin  Ave., 
Jopfin  MO  64804.  (4  1 7}  78 1-5243 , 

I  need  a  schematic  and  other  associ- 
ated documentation  for  an  old  Western 
Electric  touch-lone  pad.  Model 
01O35C3A3.  Thank  you.  Joseph  P. 
Jatis  W9CYT.  1515  Somerset  Lane, 
Schaumburg  IL60193* 

I  need  the  following  for  my  high 
school  radio  club:  T-BUG  monitor  sys- 
tem for  TRS-80  Model  I  assembly  lan- 
guage, on  tape  or  disk.  Schematic  dia- 
gram for  R-19  military  surplus  receiver. 
Thanks.  John  White,  560  N,  Indiana 
St.,  Portervtile  CA  93257  2037. 

I  would  like  to  get  in  touch  with  hams 
operating  2  meter  packet  using  a  Tex- 
as Instrument  Tlf99-4A  computer  with 
a  Kantronics  TNC,  Model  KPC*2.  Bill 
Soble  W3QXT,  9357 Hoff  St..  Philadel- 
phia PA  191 15. 

Blind,  handicapped,  house-bound 
ham  with  arthritis  tor  20  years  wants  to 
hear  from  people  and  seeks  a  portable 
shortwave  receiver,  it  you  have  one 
you  don't  use,  he  woukf  put  it  to  good 
use  with  much  appreciation.  Richard 
Lewis.  5909  W:  6th  St..  Los  Angeles 
CA  90036.  (213}  93&-5S47 


I   ^  CW" 

,  written  in  morse  code 

$8  .      plus  $2.00  shipping 
Specify  color  &  size:  white,  blue,  yellow 
Send  money  order  to: 

R.  Daniel,  P.O.  Box  670 
Williamsbridge  Station,  NY  104674670 


CIRCLE  52  ON  READER  SERVICE  CARD 


NEED 


CALL  THE  EXPERTS 

E.H.  Yost  &  Co. 
7344  Tetiva  Rd. 
Sauk  City,  Wl  53583 
{608)643-3194 
FAX  (608)  643-4439 


Where  Quality  Comes  First 


For  ICOM® 

Clone  Battery  Pack 

9.6V     1350  mAh     $69.00 

8  cell  Empty  A  A  Case    $21.95 

Complete  with  8  600  mAh  NICADS  $37.95 


CIRCLE  114  ON  READER  SERVICE  CARD 
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Number  34  on  your  Feedback  card 


ARTER  NBUY 


Turn  your  aid  Nam  and  computer  gear  into  cash  now.  Sure,  you  can  wail  for  a 
hamf  est  to  ir y  and  d  u  mp  it ,  b  u  t  you  know  you  'I  l  oet  a  far  more  realistic  price  i  t  you  have 
n  out  where  100.000  active  ham  potential  buyerscan  see  it  than  the  few  hundred  local 
hams  who  come  by  a  ffea  market  table.  Check  your  attic,  garage,  cellar  and  closet 
shelves  and  get  cash  for  your  ham  and  computer  gear  before  it's  too  old  to  sell.  You 
know  you're  nor  going  to  use  it  again,  so  why  leave  it  for  your  widow  to  throw  out?  That 
siuW  isn't  getting  any  younger! 

The  73  Flea  MarkeL  Barter  V  Buy.  costs  you  peanuts  (almost) — comes  to  35c  a 
word  for  individual  (noncommercial)  ads  and  S 1 .00  a  word  for  commercial  ads.  Don't 
plan  on  telling  a  long  story.  Use  abbreviations,  cram  it  in.  But  be  honest.  There  am 
plenty  of  hams  who  love  to  fi*  things,  so  if  it  doesn't  work,  say  so. 

Make  your  fist,  coon!  the  words,  including  your  call,  address  and  phone  number. 
Include  a  check  or  your  credit  card  number  and  expiration.  If  you're  placing  a 
commercial  ad,  include  an  additional  phone  number,  separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months 
before  the  action  starts;  irten  be  prepared  If  you  get  too  many  caJte.  you  priced  it  low, 
if  you  don't  ojet  many  calls,  too  high. 

So  get  busy.  Blow  the  dust  off.  cneck  everything  out.  make  sure  it  still  works  right 
and  maybe  you  can  help  make  a  ham  newcomer  or  retired  oJd  timer  happy  with  that 
ng  you're  not  using  now.  Or  you  might  get  busy  on  your  computer  and  put  together  a 
itst  of  small  gea^ parts  to  send  to  those  interested? 

Send  youf  ads  and  payment  to  the  Barter  n'  Buy.  Donna  DiRusso.  Fores!  Road. 
Hancock  NH  03449  and  get  set  tor  roe  phone  calls. 


QSLs  TO  ORDER.  Variety  of  styles, 
colors,  card  slock  W4BPD  QSLs.  PQ 
Drawer  DX,  Cordova  SC  29039 

BNB260 

WE  DXERS  MAGAZINE  Up-lo-date, 
informative,  interesting.  Compiled  and 
edited  by  Gus  Browning  W4BPDt  DX- 
CC  Honor  Roll  Certificate  2-4.  Send 
for  free  sample  and  subscription  infor- 
mation today.  PO  Drawer  DX,  Cordova 
SC  29039.  BNB261 

AZDEN  SERVICE  by  former  factory 
technician.  Fast  turnaround.  PCS*300 
NiCads  $3695.  Southern  Technolo- 
gies Amateur  Radio,  Inc..  10715  SW 
190  St.  f?9.  Miami  FL  33157.  (305)  238- 
3327.  BNB262 

HI-TECH  TRADER,  a  national  buy, 
sell,  trade  publication  for  amateur  ra- 
dio and  related  equipment  and  ser- 
vices. Published  twice  monthly,  mailed 
first  class,  Annual  subscription  rate, 
S  13.00  (24  issues).  Send  for  sample 
issue.  New  subscribers  receive  one 
free  ad  (50  words  maximum,  please). 
HI-TECH  TRADER,  PO  BOX  1152. 
Ngrwalk  CA  9065 W 1 52,         BNB263 

CODE-RTTY  SEND-RECEIVE  DISK 
for  VIC-20*  C«64,  Send  $5  Codeware, 
Box  3091,  Nashua  NH  03061 .  BNB264 

QSL  CARDS-  Look  good  with  top  quali- 
ty printing  Choose  standard  designs 
or  fully  customized  cards  Setter  cards 
mean  more  returns  lo  you.  Free 
brochure,  samples  Stamps  appreciat- 
ed, Chester  OSU.  Depl  A,  310  Com- 
mercial +  Emporia  KS  6690 1 , 

BNB434 

SUPERFAST  MORSE  CODE  SU- 
PEREASY.  Subliminal  cassette  $10. 
LEARN  MORSE  CODE  IN  1  HOUR. 
Amazing  new  supereasy  technique. 
$10  Both  $17.  Money  back  guarantee - 
Free  caiaJog  SASE.  Bahr,  Dept  73-1. 
1 196  Citrus.  Palmoay  FL  32905, 

BNB531 

SB'220221  OWNERS:  17  detailed 
mods  which  include  160-6  meter  oper- 
ation, OSK,  -enhanced  p.s.  50%  re- 
bate lor  new  mods  submitted!  9  pages 
of  3-500Z  tech  info.  $1 1  postpaid— In- 
fo. SASE,  BOB  KOZLAREK  WA2SOQ. 
69  Memorial  Place,  Elmwood  Park  NJ 
07407  BNB581 


ROSS  SSSS  USED  July  (ONLY)  SPE- 
CIALS: KENWOOD  TS140S/W  YG- 
455C1  $819.90,  TS-930S/WAT 
$134990,  TS-180S  DFC  $49990,  TR- 
4 ISA  $268.90;  ICOM  H>2KL  $1395  90. 
701  PS  $109.90.  PS-t 5  $122.90.  PS-20 
$159.90,  RP-3010/W  CAB  $949.90: 
COLLINS  74A-*  W  F455J-08,  F455J- 
31  ORIGINAL  BOX  $999.90.  312B-4 
$259.90,  GD-6C  $259.90:  YAESU  FT- 
757GX  $679.90,  FC-700  $69.90,  PS- 
757  $169,90.  LOOKING  FOR  SOME- 
THING  NOT  LISTED??  SEND 
SAS.E.  FOR  USED  LIST.  MENTION 
AD.  PRICES  CASH,  FOB  PRESTON. 
HOURS  TUESDAY-FRIDAY  9:00  TO 
6:00,  9:00-2:00  P.M.  MONDAYS. 
CLOSED  SATURDAY  &  SUNDAY. 
ROSS  DISTRIBUTING  COMPANY,  76 
SOUTH  STATE,  PRESTON  ID  83263, 
(208)  852-0630.  BNB654 

WRITTEN  EXAMS  SUPEREASY. 
Memory  aids  from  psychologist/engi- 
neer cut  studytime  50%.  Novice,  Tech, 
Gen:  $7  each.  Advanced,,  Extra:  $12 
each  Moneyback  guarantee,  Bahr, 
Dept  73-i.  1196  Citrus,  Palmbay  FL 
32905.  BNB691 

ROSS'  $$$$  NEW  July  {ONLY)  SPE- 
CIALS: KENWOOD  TS-440SWAT 
$1219.90+  TM-701-A  $489.90.  TS- 
140S  $789.90,  TM-231 A  $389,90.  TM- 
4t  1 A  $539,99,  TS-81 1 A  $1034.90,  TH- 
26AT  $30990,  TH^315A  $349.90, 
TH-31BT  $229.90:  ICOM  IC-3SA/HM- 
14  $429  90.  IC-290H  $449.90,  1C-2SA 
$28990,  IC-275A  $1099.90,  IC-471A 
$709.90.  1C-471H  $979.90,  (C-575A 
$1099.90.  IC-U2AT  $259.90:  YAESU 
FT-757GXJI  $889.90,  FT-736R 
$1639.90;  ALINCO  ALM-203T 
$229.90,  DR-501T  $429.90,  DR-570T 
$529,90:  MFJ  1278T  $339.90.  962C 
$189.90,  949D  $134  90.  104  $15.90. 
WILSON  WV-1  $54.90:  HENRY  2002A 
$1299.90;  MOSLEY  CL-203  $22990. 
&4Q2  $339.90:  KLM  JV2  $82.99,  KT- 
34A,  $394.90.  PA-1O60BC  $139.90. 
ALL  LXO.  (LIMITED  TIME  OFFER) 
LOOKING  FOR  SOMETHING  NOT 
LISTED??  CALL  OR  WRITE.  Over 
9004  ham-relaied  items  in  stock  for  im- 
mediate shipment.  Mention  ad.  Prices 
cash.  FOB.  PRESTON,  HOURS 
TUESDAY-FRIDAY  9:00  TO  6:00, 
9:00-2:00  P.M.  MONDAYS.  CLOSED 


SATURDAY  &  SUNDAY.  ROSS  DIS- 
TRIBUTING COMPANY,  78  SOUTH 
STATE,  PRESTON  ID  83263.  {208) 
852-0830.  BNB709 

SSSSS  SUPER  SAVINGS  SSSSS  Elec- 
tronic parts,  components,  supplies, 
and  computer  accessories.  Send 
$1 .00  for  a  one-year  subscription  to  our 
catalogs  and  their  supplements.  Get 
on  our  mailing  list.  (214)  343-1770. 
BCD  ELECTRO.  Dept.  73,  PO  Box 
450207,  Garland  TX  75045.  WE  ALSO 
BUY  SURPLUS,  BNB749 

HAM  RADIO  REPAIR  all  makes,  mod- 
els. Experienced,  reliable  service. 
Robert  Hall  Electronics.  Box  280363, 
San  Francisco  CA  94128-0363  (408) 
729-8200  BNB751 

WANTED:  Ham  Equipment  and  other 
property  The  Radio  Club  of  Junior 
High  School  22  NYC>  Inc.  is  a  nonprof- 
it organization,  granted  501(C)(3) 
status  by  the  IRS,  incorporated  with 
the  goal  of  using  the  theme  of  ham 
radio  to  further  and  enhance  the  edu- 
cation of  young  people  nationwide. 
Your  property  donation  or  financial 
support  would  be  greatly  appreciated 
and  acknowledged  with  a  receipt  for 
your  tax  deductible  contribution .  Meet 
WB2JKJ  at  the  Atlanta  Hamfest,  July  7 
and  8  Joe  Fairdough  will  present  a 
forum  detailing  the  incredible  slory  of 
the  first  10  years  of  Educalion  Ihru 
Com  mum  cat  ion  at  the  core  of  the  Big 
Apple.  Write  us  at:  PO  Box  1052,  New 
York  NY  10002  Round  the  clock  Hotli- 
nes; VOICE  (516)  674-4072t  FAX  (516) 
674-9600.  BNB762 

HAMLOG  COMPUTER  PROGRAM 

Full  features.  18  modules.  Auto-logs, 
7*band  WAS/DXCC.  Apple,  IBM,  CPf 
M,  KAYPRO,  TANDY,  CR8  $24.95.  73- 
KA1AWH,  PB  2015,  Peabody  MA 
01960.  BNB775 

LAM  BD A  AMATEUR  RADIO  CLUB  In- 
ternational amateur  radio  club  tor  gay 
and  lesbian  hams.  On-air  skads, 
monthly  news  tetter,  and  annual  gath- 
ering at  Dayton.  (215)  97B-LARC  PO 
Box  24810.  Philadelphia  PA 
19130.  BNBB12 

TEN-TEC  283  Delta  VFQ,  $150.00. 
Kenwood  TS-530S,  $550,00  All  equip- 
ment very  mint!  I  ship,  NP4XB/4. 9  to  5 
EST  Marcial.  (407)273-3335. 

BNB335 

MACINTOSH  SOFTWARE:  Logging, 
contest,  Morse  and  theory  training. 
ZCo  Corporation,  PO  Box  3720, 
Nashua  NH  03061 .  (603)  886-7200. 
FAX  (603)  886-8452.  BN  B874 

LOW  COST  HAM  RADIO  EQUIP- 
MENT, Send  SASE  for  list  JIM  Brady/ 
75.  3037  Audrey  Dr..  Gaslonia  NC 
28054.  BNB890 

SURPLUS  CATALOG.  72  pages   $2 
Surplus,  PO  Box  276,  Alburg  VT 
05440.  BNB891 

WANTED:  BUY  &  SELL  All  types  of 
Electron  Tubes  Call  toll  free  1  (800) 
421-9397  or  1  (6t2)  429-9397,  C  &  N 
Electronics,  HaroJd  Bramstedt,  6104 
Egg  Lake  Road,  Hugo  MN  55038. 

SNB900 

ELECTRON  TUBES:  All  types  &  sizes. 
Transmitting,  Receiving.  Mi- 
crowave Large  inventory  =  same 
day  shipping.  Ask  about  our  3-50QZ 
special.  Daily  Electronics,  PO  Box 
5029.  Compton  CA  90224.  (800)  346- 
6667.  BNB913 


COMMODORE  64  HAM  PRO- 
GRAMS—8  disk  sides  over  200  Ham 
programs  $16.95.  25^  stamp  gets  un- 
usuaJ  software  catalog  of  Utilities, 
Games,  Adult  and  British  Disks  Home- 
Spun  Software,  Box  1Q64-BB.  Esiero 
FL  33928.  BNB91 7 

DIGITIZER  FOR  IBM  COMPATIBLE 

PCs  640  by  480  resolution  from  VCR 
video  camera  $85  demonstration  disk 
$3.  Codeware.  Box  3091.  Nashua  NH 
03061.  BNB925 

BATTERY  PACK  REBUILDING:  Don! 
pitch  it— Mail  il— for  FAST—PROFES- 
SIONAL REBUILDINGi  Satisfaction 
guaranteed'  ICOM:  BP2/BP3  $19.95, 
BP5  $25.95,  BP7fBPB/BP70  $32  95. 
KENWOOD:  PB21  $15  95T  PB21H 
$21.95,  PB25/25H/26  $24.95-  YAESU 
FNB9  $19.95.  FNB10  $23  95.  FN&4/ 
4A  $36  95T  Ten-Tec  $24.95.  "U-DO  IT 
INSERTS1'  ICOM:  BP3  $1695.  BP5 
$22.95,  BP7/B  $27.50,  KENWD:  PB21 
$12.95,  PB24/25/26  $1995.  TEMPO 
Sl-Sl5teeries $22.95.  YA6SU:  FN&4/ 
4A  $32.95,  FNB10  $19  95.  AZDEN 
300  $19.95.  +JNEW  PACKS"  ICOM 
BP5  $4395.  BP8  (BASE  CHG  ONLY) 
539.95,  YAESU  FNB2  $19. 95, 
FNB10S/FNB12  $44.95,  SANTEC: 
142/1200  $22.95  TELEPHONE  I 
PAGER  /  COMPUTER  /  COMMER- 
CIAL PACKS— FREE  CATALOG.  Add 
$3  Shipping/order.  PA  *  6%T  VISA-Mf 
C  add  $2.  CUNARD,  R.D,  6  Box  I04f 
Bedford  PA  15522-  (814)  623- 
7000.  BNB931 

LONG  WAVE  1750  METER  producls 
and  krts  by  Curry  Communications. 
PSease  send  SASE  to  852  North  Lima 
St.,  Burbank  CA91505.  BNB932 

VOX  ACTUATED  TRANSMITTER  49 
MHz,  cryslaf  controlled  6-15  VDC.  1 
mA.  Standby  Circuit  Board  Kit  Only 
SUPER  QUALITY  $3995  ppd.  Catalog 
$3.00,  refundable,  Advanced  Electron- 
ic Tech,  Ste.  173f  5800-A.  N.  Sharon. 
Amity  Rd.f  Charlotte  NC  28215.  (704) 
545-2681 .  BNB933 

LET  THE  GOVERNMENT  FINANCE 
your  ham  radio- related  small  business. 
Grants/loans  to  $500,000.  Free  record- 
ed message:  (707)449-8600.  (L09). 

BNB935 

VIDEOCtPHER  II  MANUALS,  Volume 
1— Hardware,  Volume  2~So(twarep 
either— $34.95.  Volune  3 — Projects/ 
Software,  Volume  5 — Documentation 
or  Volume  6— Experimentation, 
$44.95  each.  Volume  4 — ftepa*rf 
$99. 95.  Cable  Hacker's  Bible— 
$34.95,  Clone  Hackers  Bible— 
$34,95,  Catalog— $3.00.  COOs  (602) 
782-2316.  TELECODE,  PO  BOX 
6426-PE.  Yuma  A2  85366-6426. 

BNB938 

ANTIQUE  RADIOS,  tubes,  waring  dia- 
grams, &  literature,  send  2  stamps  to 
VRS(ST),  PO  Box  541.  Goffslown  NH 
03045  for  large  list.  BNB939 

AMIGA,  MACINTOSH.  ATARI  XUXB 
ST  amateur  radio  public  domain  soft- 
ware. $4  00/disk  SASE  for  catalog. 
Specify  computer!  WA4EFH,  Box 
1646,  Orange  Park  FL  32067- 1 646, 

BNB940 

FREE  INFORMATION.  Learn  code 
fast'  Send  postage  stamp— WA4DSO, 
3037  Audrey  Drive.  Gastonia  NC 
28054.  BNB941 
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Number  35  Oil  your  Feedback  card 


Mtchaef  Brycs  W8BVGE 
2225  Mayflower  NW 
Masstifon  OH  44646 

Start  with  a  Dead  VCR 

This  month's  project  is  a  bfl  on  the 
strange  side.  From  the  mail  bag,  I've 
received  a  lot  of  letters  complaining 
about  the  Lack  of  parts  for  building.  Al- 
so, I've  been  asked  for  a  small  power 
supply  for  operating  QRP  equipment 
thafs  easy  to  build. 

In  the  past,  we've  had  several  power 
supply  projects  which  required  some 
new  parts.  This  month  well  build  a 
one-amp  regulated  supply  without 
spending  any  money, 

Now  how  is  this  going  to  be  possible, 
you  ask?  The  supply  shown  in  the  pho- 
tographs was  constructed  from  the 
parts  lying  on  the  top  of  my  workbench. 
Yes.  I  do  have  a  large  messy  work- 
bench, but  with  just  a  little  bit  of 
scrounging,  you  should  be  able  to  re- 
produce this  project.  Without  spending 
your  beer  money. 

The  heart  of  this  project  is  a  VCR;  a 
dead  VCR-  I  picked  up  a  used  Sony 
Betamax  at  a  hamfest,  The  owner  said 
it  only  needed  a  fuse.  Well,  for  ten 
bucks,  what  the  heck.  I  took  (he 
bait  and  was  the  proud  owner  of  a 
dead  VCR 

The  previous  owner  was  correct  in 
one  thmg.  The  VCR  did  in  tact  need  a 
fuse.  What  he  forgot  to  tell  me  was  That 
il  also  needed  a  capstan  drive  motor 
head  guide  pins,  and  a  few  dozen  small 
parts. 

Playing  with  the  thing,  I  learned  quite 
a  bit  about  the  drive  and  tape  transport 
system  of  a  VCR.  I  got  my  ten  bucks  out 
of  it  and  had  a  grand  time,  too  The 
VCR  ended  up  in  the  junk  box, 

The  Art  of  VCR  Dissection 

When  I  was  looking  around  the 
shack  for  parts  for  this  month's  project, 
the  dead  VCR  rang  a  bell.  I  have  no 
idea  how  much  power  is  need  to  oper^ 
ate  all  the  drive  motors,  electronics, 
and  whatnots  inside  one  Of  those 
things,  but  the  power  transformer 


Low  Power  Operation 


LOOKED  right  for  my  needs.  So, 
armed  with  screw  drivers  and  wire  cut- 
ters, t  gutted  the  thing.  God!  What 
great  fun! 

The  most  pnzed  treasure  was  the 
power  transformer,  tl  was  weil  shield- 
ed, and  there  were  several  secondary 
windings.  Guessing  from  the  size  of 
the  wires  coming  from  the  secondary, 
the  transformer  looked  like  ft  could  pro- 
duce at  least  one  amp  Perhaps  even 
more.  One  amp  will  supply  us  with 
quite  a  bit  of  power  to  operate  QRP 
equipment. 

In  my  zest  with  the  wire  cutters.  I  lost 


Making  New  Connections 

I  connected  both  14.6  volt  secon- 
daries in  series.  The  result,  as  it  should 
have  been,  was  about  30  volts,  This 
was  way  too  high  for  my  needs,  aside 
from  the  fact  thai  the  capacitors  I  had 
planned  lo  use  only  had  a  voltage  rat- 
ing of  35  VDC.  The  regulator  would 
have  to  drop  the  surplus  voltage  in  the 
form  of  heat,  which  was  unacceptable 

What  I  did  was  wire  both  14.8  volt 
secondaries  in  parallel.  This  increased 
the  current  to  the  bridge  rectifier/filter 
capacitors,  and  the  extra  current 
helped  keep  the  voltage  stable  under 
load. 

The  fitter  capacitors  came  from  the 
VCR  power  supply;  I  un-sofdered  the 
caps  from  the  power  supply  PC  board . 
Using  all  the  capacitors  from  the  VCR  J 
came  up  with  about  10.000  uF*  I 


device  To  keep  an  eye  on  what's  going 
on  with  the  supply,  I  used  two  lamps,  I 
placed  one  across  the  filter  capacitors 
and  the  Other  across  the  output  of  the 
regulator,  This  way,  when  the  power 
supply  is  one,  both  lamps  should  be 
glowing.  If  you  short  the  output  of  the 
supply,  the  lamp  on  the  regulator  will 
go  out.  This  wiJI  let  you  know  some- 
thing is  wrong  with  the  supply  or  (he 
connections  to  your  project. 

The  VCR  did  not  have  the  needed 
lamps,  but  the  junk  box  yielded  some 
nice  ones.  There  was  only  one  problem 
with  them.  The  lamps  were  designed 
for  6  volts,  not  12,  Adding  a  current 
limiting  resistor  kept  the  lamps  from 
burning  out.  If  you  have  the  proper 
lamps  lo  begin  with,  you  won't  need  to 
add  the  resistor. 

On  the  AC  line  part  of  the  supply,  I 
added  some  bypassing.  This  helped 
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Figure  t  Schematic  for  the  VCR  junk  box,  one-amp  regulated  supply. 


the  pmouts  for  the  transformer  Armed 
with  a  suicide  cord  and  a  VOM.  I  traced 
the  wad  of  wires.  As  it  turned  out, 
the  transformer  had  two  windings  at 
14  8  volts  each,  one  at  18  volts,  and 
still  one  more  at  40  volts.  I  cut  the  40 
volt  wires  short  and  taped  them  off  I 
didn't  need  those  running  loose  inside 
my  supply. 

The  13  volt  secondary  was  a  bit  of  a 
problem.  The  wire  size  was  too  small  to 
carry  the  required  one  amp.  The  short 
circuit  current  turned  Out  to  be  only 
250  mA. 

The  14,8  vott  secondary  had  heavy 
wires  coming  from  the  transformer  1  but 
the  voltage  Is  a  bit  low  for  a  regulator, 
Most  regulators  require  at  least  five 
volts  ABOVE  the  regulated  voltage, 
hence  the  usual  18  voft  secondary. 


mounted  the  capacitors  on  a  piece  of 
pe rf board,  wiring  them  in  parallel.  The 
working  voltage  of  the  capacitors  are 
all  the  same;  35  VDC.  Some  plastic 
standoffs  support  the  filter  board 
above  the  chassis. 

The  VCR  used  single  diodes  in  a 
bridge  configuration.  I  did  not  want  to 
use  the  diodes  from  the  VCR,  so  I 
chose  a  full-wave  bridge  rectifier,  a 
small  6  amp  job  in  a  1,5-inch  square 
block,  from  the  junk  box.  I  could  have 
used  the  diodes  from  l he  VCR,  but  I 
just  didn't  want  to  mess  with  them. 

The  diode  bridge  is  mounted  to  the 
rear  of  the  chassis.  Use  some  heat- 
sink  compound  to  aid  In  cooling  the 


Photo  A.  The  VCR  power  transformer,  ready  for  wiring. 


Photo  8.  The  completed  VCR  supply 
project.  Cost?  Zip* 


keep  RF  out  of  the  supply.  The  values 
came  from  the  VCR.  Nothing  is  critical, 
so  use  what  you  have,  but  watch  the 
working  voltage  of  the  parts.  Don't  use 
anything  (ess  than  600  VDC  for  the  ca- 
pacitors, Also,  don't  forget  the  fuse  and 
the  three- wire  power  cord.  Again,  the 
VCR  supplied  the  needed  parts. 

Stage  by  Stage 

The  heart  of  the  supply,  a  simple 
three-wire  LM317  regulator,  sells  for 
about  $2  each  at  Radio  Shack,  tn  my 
supply,  I  use  the  317,  but  in  a  TO-3 
case.  It's  much  easier  to  work  with.  The 
LM317  must  be  heat*slnked  and  insu- 
lated from  the  chassis. 

Wire  the  supply  up  In  stages.  Do  the 
AC  line  side  first.  Check  for  proper  sec- 
ondary AC  voltage  to  the  diode  bridge. 
Check  for  output  on  the  fitter  capaci- 
tors This  should  be  about  16  volts,  de- 
pending on  the  secondary  voltage  of 
the  transformer. 

Wire  up  the  regulator  as  per  Figure 
1 .  Adjust  the  trim  pot  tor  12.6  votts  out- 
put. That's  all  there  is  to  it!  The  LM31 7 
will  supply  one  amp  of  current.  That's 
about  12  watts  of  power.  Five-way 
binding  posts  allow  for  easy  hook-up. 
Not  too  bad  considering  what  we  have 
in  the  complete  supply 

Button  everything  up  and  make  sure 
you  have  taped  off  any  unused  sec- 
ondary wires  from  the  transformer. 

Of  course,  you  don't  need  a  dead 
VCR  to  build  this  supply,  I  came  across 
a  dead  computer  monitor  for  the  trans- 
former, 
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Number  36  on  your  Feedback  card 


MING  IN 


JoeMoell.PE  KQOV 
f>0  Box  2508 
FtillertOh  CA  92633 


Sniff  with  a  Bug  Buster 

Some  T-hunlers  are  downright  dis* 
appointed  when  they  find  the  hidden 
transmitter  sitting  in  someone 'scar  out 
in  plain  sight  at  the  end  of  a  pawed 
road.  To  I  hem,  a  transmitter  hunt  is 
not  complete  without  a  chance  to  go 
■  'sniffing*1  on  foot  at  the  end.  I  must 
admit  that  I  always  welcome  a  chal- 
lenging sniff,  too.  I  certainly  can  use 
the  exercise! 

Still,  there  are  many  hunters  who 
grumble  when  forced  to  walk  to  a  con* 
cealed  fox,  because  they  don't  have 
sniffing  gear.  "Body  fades'  with  a 
handie-talkie  are  OK  for  beginners,  but 
frequent  hunters  ought  to  carry  a  good 
fietd  strength  meter  (FSM). 

Traditional  FSMs  use  a  crystal  diode 
detector  (such  as  the  1N34A)  and  a 
high  gain  DC  amplifier.  Sensitivity 
down  to  TOO  microvolts  is  possible  with 
good  diodes  and  FET  input  op  amps. 
But  the  DC  amplifier's  offset  drift 
means  thai  a  front  panel  zero  control  is 
required.  Zeromg  is  tncky  at  high  gain 
settings. 

A  Sniffer  for  the  90s 

New  RF  technology  is  making  (he 
traditional  detector/amplifier  FSM  ob- 
solete. One-chip  RF  amplifiers  that  are 
nearly  flat  from  HF  to  microwaves  are 
now  common  and  inexpensive.  Putting 
the  gain  at  RF  instead  of  DC  eliminates 
the  zeroing  problem. 

Several  companies  make  monolithic 
wideband  RF  amplifiers.  You  can  ex- 
periment with  the  Avarttek  MSA0235- 
22,  available  from  BCD  Electro  (PO 
Box  450207,  Garland  TX  75045-0207; 
214-343*1770)  or  the  NEC  UPC1651G 
sold  by  All  Electronics  (PO  Box  567t 
Van  Nuys  CA  91408;  81S-904-0524). 

For  most  simple  projects,  I  prefer  to 
dispense  with  an  etched  board  and  jusl 
wire  the  parts  together  on  perf  board. 
With  RF  circuits  like  this,  however,  a 
PC  board  and  stnplme  techniques  are 
musts  for  stability  and  wide  bandwidth. 

Optoelectronics  Company  (5821  NE 
14th  Avenue,  For!  Lauderdale,  FL 
33334;  305-771 -2Q50J  has  the  answer, 
This  company,  well  known  for  its  hand- 
held frequency  counters,  makes  a  sen* 
sHive  FSM,  model  CCB,  \\  features  two 
Mmi-Crrcuils  MAR-6  wideband  amplifi- 
ers and  a  logarithmic  LED  bar  graph 
indicator. 

The  primary  market  for  the  CCB  is 
people  who  think  that  there  are  tiny  RF 
bugs  all  over  their  homes  and  offices, 
ready  to  pick  up  and  transmit  their  most 
intimate  conversations  to  earphone- 
wearing  agents  in  trench  coats  silting 
in  dark  vans.  With  the  CCB  and  a  whip 
antenna,  these  folks  can  while  away 
the  hours  wandering  around  and  check* 
ing  their  cupboards  for  the  little  critters. 

I'm  in  no  position  to  say  how  well  the 


Radio  Direction  Finding 

CCB  works  at  detecting  flea-power  hid- 
den mikes  and  wiretaps,  but  1  found  it 
to  be  great  aiT-hunt  sniffing.  At  $99  95 
wired  and  tested  (add  S3  50  to  alt 
prices  for  shipping},  it's  a  bit  pricey 
Fortunately,  there  is  a  lower  cost  op- 
tion. For  $59.95,  you  can  order  the  PC 
board  and  all  parts,  except  cabinet, 
plus  complete  assembly  instructions 
and  a  7*  x  9"  blow-up  photo  of  Ihe 
completed  board  to  guide  you. 

Make  It  Better 

For  another  $20,  you  can  get  the 
company's  nice  cabinet  tor  Ihe  CCBr 
but  you  can  do  better  for  less.  I  put 
the  board  on  standoffs  in  a  4-1£"  x 
3-V^ "  x  1 "  aluminum  chassis  (about  $7 
locally),  I  made  a  front  panel  of  surplus 
COpper-clad  PC  board  material  {see 
Photo  A), 

A  single  9  volt  battery  provides  pow- 
er, but  my  chassis  has  room  for  two 
batteries.  After  several  bad  experi- 
ences, I  learned  to  have  a  spare  battery 
available  at  the  flick  ol  a  switch  m  every 
piece  of  RDF  gear.  I  also  added  a  test 
jack  next  to  the  dual  battery  power 
switch,  so  i  can  quickly  check  the  con* 
dition  of  both  battenes  with  the  multi- 
meter *n  my  tool  kit. 

The  monolithic  amplifiers  are  tiny 
dots  of  plastic,  about  1/16"  in  diameter, 
with  four  leads:  input,  output,  and  two 
grounds.  Each  of  the  two  RF  stages 
consists  of  just  an  amplifier,  an  RF 
choke  to  supply  power,  and  coupling 
capacitors  (see  Figure  1). 

The  RF  stages  drive  a  Schottky  de- 
tector diode,  with  DC  bias  for  maxi- 
mum sensitivity  and  good  linearity, 
Detector  output  goes  to  a  bar  graph 
LED  driver.  A  separate  biased  diode 
connects  to  the  reference  input  of 
the  driver  IC.  The  two  diodes  track 
each  other  with  temperature  varia- 
tions, so  zerorng  is  a  set-and*forget 
procedure. 

With  all  LEDs  lit,  the  sniffer  draws 
190  mA  That  will  drain  the  battery  in  a 
hurry.  You  wilt  want  to  use  the  switch- 
selectable  DOT  mode  instead  of  the 
BAR  mode  for  most  situations  Save 
the  BAR  mode  for  those  pitch  black 
no-moon  ntght  hunts  when  you  can't 
see  the  position  of  the  single  dot  Cur- 
rent dram  in  the  dot  mode  is  65  m A, 

Experienced  builders  will  have  no 
serious  problems  building  up  the  Op- 
toelectronics CCB  board.  But  you  will 
need  sharp  eyes  and  steady  hands. 
You'll  also  need  a  pencil  iron  with  a  tiny 
tip.  A  large  illuminated  magnifier  would 
be  a  big  helpH  particularly  if  you  have 
" over-forty"  eyes. 

The  etch  and  eyelets  are  tiny.  Sol- 
dering on  the  three  surface  mount  chip 
capacitors  is  tricky,  You  also  have  to 
carefully  scrape  away  the  green  mask 
in  many  places  to  make  room  to  solder 
down  the  RF  components. 

It  Finds  the  Fox 
I  adjusted  the  internal  zero  control 


(R11)  so  that  the  leftmost  LED  is  on 
with  no  signal  input.  Minimum  RF  sen- 
sitivity of  the  CCB  sniffer  is  600  to  800 
microvolts,  depending  on  the  setting  of 
R11.  That's  the  level  ai  which  the  sec- 
ond LED  just  comes  on 

The  CCB  gives  about  ihe  best  sensi- 
tivity one  can  ask  for  m  a  wideband 
sniffer  like  this.  Sure,  you  could  add 
another  RF  stage  or  two.  but  it  would 
do  little  good.  Just  about  anywhere  you 
go,  there  will  be  enough  ambient  RF  in 
this  wide  spectrum  to  give  you  a  few 
hundred  microvolts  from  almost  any 
antenna.  This  ambient  RF  masks 
weaker  signals. 

Although  you  could  add  internal 
tuned  circuits  and  more  gain,  you  won't 
need  it  for  sniffing  out  most  ham  radio 
foxes.  With  a  quarter- wave  whip  anten- 
na, the  CCB  detects  a  2  meter  1  watt 
handheld  well  beyond  500  feat  away. 
Connected  to  a  low-output  military  sur- 
plus loop,  it  got  bearings  on  a  6  meter 
mobile  station  from  200  feet. 

Your  FSM  may  also  come  in  handy 
while  mobile,  if  the  hider  uses  very  high 
power  and  *  "swamps  out'*  your  receiv- 
er/attenuator com  binat  ton.  One  night  I 
used  it  with  a  full-size  quad  and  attenu- 
ator to  get  bearings  on  a  high  power  2 
meter  fox  from  over  a  mile  away  in 
open  country.  The  signal  was  so  pow- 
erful that  RF  went  around  my  attenua- 
tor and  through  the  mobile  trans- 
ceiver's case.  But  the  sniffer  worked 
fine, 

Advertised  frequency  range  of  the 
CCB  is  10  to  2500  MHz.  Response  is 
fairly  flat  to  700  MHz,  then  it  begins  to 
fafl  off.  Full  sensitivity  on  10  ham  bands 
without  tuning— that's  pretty  good! 

Fixing  the  Glitches 

There  are  a  couple  of  minor  design 
problems  with  the  CCB  circuit.  Zero 
control  R11  is  a  single-turn  5k  pot.  It's 
far  too  touchy  and  too  high  In  value. 
The  required  resistance  is  about  250 
ohms,  so  I  removed  the  supplied  part 
and  substituted  a  500  ohm  multi-turn 
trimming  poL  That  made  set-up  much 
easier, 

A  6.5  volt  regulator  supplies  Vcc  lo 
the  amplifier  and  display,  intended  to 
give  constant  sensitivity  as  the  battery 
ages.  But  the  regulator  is  an  LM317. 
which  has  high  offset  voliage  It  falls 
out  of  regulation  when  Ihe  battery 
drops  below  7  9  volts ,  I  want  the  unit  to 
work  with  battery  voyages  down  to  $.5 
volts.  There  are  low  dropout  regula- 
tors, such  as  the  LM294t,  (hat  should 
allow  it . 

The  bar  graph  readout  is  great  ai 
night,  but  il  washes  out  in  ihe  bright 
sun,  I  added  a  hood  to  the  front  panel, 
made  from  % '  'wide  strips  of  PC  board 
material  soldered  together.  With  this 
shade,  the  LEDs  are  much  easier  to 
see  in  daylight. 

How  Close  Am  I? 

Ordinary  field  strength  meters  give 
readings  that  are  linear  with  input  RF 
voltage.  The  LM3915  bar  graph  IC  is 
different;  it  gives  a  iogarilhrmc  re* 
sponse  Each  successive  LED  in  Ihe 
display  represents  3  dB  more  signal 
than  the  one  to  its  left  All  other  factors 


being  equal,  this  means  that  as  you 
walk  toward  the  tax*  the  indication  will 
increase  two  LEDs  each  time  you  halve 
the  distance. 

For  example,  let's  say  you  get  to  the 
end  of  the  road  and  the  beam  on  the 
car  indicates  the  fox  is  somewhere  in 
the  cactus  patch  ahead.  You  get  out, 
pull  up  the  whip,  and  the  display  shows 
LED  #3.  You  count  your  steps  as  you 
gingerly  walk  in  the  direction  that  the 
beam  points.  When  LED  #5  comes  on, 
you  have  gone  200  feet.  Thai  means 
the  hidden  T  should  be  about  another 
200  feet  away. 

LED  ¥7  should  come  on  when  you're 
100  feet  away,  and  LED  #9  at  about 
50  feeL  Of  course,  this  melhod  won't 
work  if  there  are  intervening  obstruc- 
tions or  if  the  hider  is  varying  Ihe  trans- 
mitter power.  The  distances  given  are 
relative,  and  applicable  only  to  this 
example. 

The  logarithmic  LED  display  elimi- 
nates the  need  for  a  sensitivity  con- 
trol, but  occasionally  you  will  encoun- 
ter a  very  high  power  hidden  T  that 
"pins'*  the  display  before  you  find  it.  I 
added  S3  and  Ft  12  for  that  condition 
(See  Figure  1  J. 

Closing  slide  switch  S3  reduces  the 
gain  of  the  first  RF  stage  by  reducing  its 
supply  voltage  It  changes  the  "pin- 
ning" sensitivity  from  30  millivolts  to 
300  millivolts.  Keep  the  R12  leads 
short. 

OK,  hunters,  now  you  have  no  ex- 
cuse when  you  are  unable  to  walk  up  to 
the  fox  at  the  end  of  a  hunt.  See  you  at 
the  hidden  T! 


Photo  A  K0OV  version  of  the  Op* 
toeiectronics  sniffer,  with  dual  battery 
power  smtch  and  test  pomt  on  top.  The 
home-brew  hood  makes  the  LED  dis- 
play visible  m  suntight. 
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Figure  1.  First  stage  of  the  FSM  con- 
sists of  the  wideband  amplifier  and  a 
few  additional  parts.  R12  and  S3  are 
added  to  provide  switchable  gain  re- 
duction. 
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VIDEO  I.D.  BOARD 


"Custom  Graphics  with  your  Call  Sign 

*4  Screens  (2  Hi-res/2  color  bar) 

*1 2  VDC  Operation 

•Instant  Video  ID 

-Video  Relay  for  switching  in  Live 

Camera  Video 
•Built-in  Automatic  SequencerTimer 

(steps  through  all  four  screens) 

VDG-1  with  pre-programmed  calls: 

$99 

Call  or  write  for  catalog  of  available  graphics 

ELKTRONICS 

12536  T.R.  77  -  Rndlay,  OH  45840 
(419)422-8206 

ELECTRONICS 


*-+- 


WSflSK 


I253GTH  77 
Findlay.  OH  15B1Q 


KJ91WB-VIBILE     A  kabwlv     & 
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COMPUTERIZE 
YOUR  SHACK 

Control  up  to  eight  digital  radios  simultaneously  from 
your  MS-DOS  microcomputer?  DataComr  Inc.  offers  .1 
series  of  software/hardware  packages  that  Interface 
with  many  current  synthesized  rigs.  These  Include: 

ICOM  735.  IC-761,  IC-781.  IC  R7000,  IC-R7IA 

Yaesu  747.  757GX,  757GXII,  767.  9600 

Kenwood  TS-MO,  TS-94G,  TS-140.  TS-6S0. 711.  fill, 

R6000 

Daiacom  couldn't  be  simpler  to  Install  The  user 
doesn't  Deed  to  know  anything  about  MS-DOS — the 
installation  program  does  It  all?  After  installation,  the 
user  sets  the  parameters  with  menus. 

These  packages  allow  complete  control  of  these  rigs 
from  the  keyboard,  and  more'  Dai  acorn  adds: 

*Scan    functions    added    to    radios    that    don  t 

allow  this  from  the  front  panel. 

"Frequency  and  associated  info  memory  limited 

only  by  disk  storage, 

'Tabular  screen  display  of  all  of  the  channels 

stored  In  memory,  along  with  a  full  description  of 

each.  Including: 

—mode  (LSB.  USB.  FM>  etc, 

—eight  character  alphanumeric  description 

—signal  bandwidth 
•continuously  variable  scan  delay  from  100 
milliseconds  up 
"a  full-featured  logging  utility 

DATACOM IV  now  shipping — Many  new  feature* 
AVAILABLE  FOG  ISM  PC,  XT,  AT.  80380  256KRAM 
PROGRAM  WITH  INITIAL  LIBRARIES  129.95 

RS232  TO  TTL  INTERFACE  ONLY  ^£ED€D  IF00*TT  HAVE 

MANUFACTURERS  ^TERFACE) 
EJCTERKAL  INTERFACE  ALLOWS  4  RADIOS  129,95 

INTERNAL  PC  INTERFACE  W  1  SERIAL  &  I  n«W  PORT  129.95 
SPECTRUM  ANALYZER  MOOU-E  (CALL  FOR  PRICE) 

a»H*£TE$Y$Ta«INCLrM^ 

AVAILABLE  JCAUFORPRJCE) 

DATACOM,  INT. 

BOX  5205 

HOLLYWOOD,  FL  33083 

<800)  7S0-9S05    FAX  (305)  987-4026 


IF  YOU  BUYf  SELL 

OR  COLLECT  OLD  RADIOS,  YOU  NEED.,. 

ANTIQUE  RADIO  CLASSIFIED 

FREE  SAMPLE  COPY! 

Antique  Radio's  Largest  Monthly  Magazine 

Articles  -  Classifieds  *  Ads  for  Parts  &  Services. 

Also:  Early  TV,  Ham  Equip.,  Books,  Telegraph, 

Art  Deco,  40"s  &  50's  Radios  &  more... 
Free  20-word  ad  each  month.  Don  lt  miss  out! 
6-Month:  $11.  1- Year:  $20  ($30  by  1st  Class) 

A.R,C„  P.O.  Box  802-E5,  Carlisle,  MA  01741 


WHEN  DOES  OXE  EQUAL  TWO? 

WHEN  IT'S  A  TAD  MS  FSl  TR AYSCEI VER 
COMMERCIAL  &  AMATEUR  BANDS  IN  ONK  LMT 


MaeaJfof  MARS.  Vol  Fire. 
EMT,  B  ta$i  RPU.  Pofice,  etc 

*  Fully  Field  Programmable 
♦99  Channels 

•True 40  Watt  Power 

♦  Extremely  Rugged 


Mufti  Function  LCD  display 
Frequency  Range  ]  36-174  or 
430480  mHz 
FCCS  DOC  type  accept. 

LowCost  DTMF  mike  avail. 
Overnight  Shipping  Available 


-  Shipped  Complete  w/Mlke,  Mobile  Slide  Mount  &  Power  Cable 
■  Base  Station  P. 5.;  mobile  Antennas  etc  in  Slock 


jvt  *•*?.>     . 


■5s 


A\M  Incorporated 

11791  LoaraSt. 


Garden  Grove.  CA  92640-2321 

Write  or  Call  714-636-8807  tor  iwinhfc  Womwtni 
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ommunications,  Inc. 

7 


1 


Now  is  the  time  to  translate  your 
winter's  dream  into  summers  reality* 
We  welcome  questions  and  will  guide 
you  every  step  of  the  way. 


•  US  Towers  at  truly  competitive  pricing. 

•  40  to  89  feet;  arrays  up  to  30  sq.  ft. 

•  Complete  packages  available 

Send  For  Catalog 

Toll  Free:  1-800- HAM-TOWER 

(1  -800-426-8693) 


35  Charlotte  Dr. 
Spring  Valley,  NY  10977 
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SUPER  PERFORMANCE  BATTERIES 


1 


UPDATED  SUPER  ICOM 


JCOM  BP  71  132  volts. 
1200ma  triple  the  capacity  of  the 
Icom  BP-7.  5w  output 
SUPER  ICOW  BP-«&\  96  volts. 
1200ma  50  more  capacity  than 
the  Icom  BP-8 

Both  are  rapid  base  charge  Duly,  or 
slide  in  wa]3  charger.  4  inches  high. 
BP-7S  or  BP-3S  $65.00 

SUPER  KENWOOD        Exact  replacement  FMB-2  NicarJ  pack 
SUPER  KENWOOD  PM5SWW.  84    for  Yaesu  FT  404R/207R/208R/70SR 


volts,  900ma,  double  the  capacity 
of  \he  PB-25/PB  26  for  the  2500/ 
2600/3500/3600  Charge  with  either 
the  standard  wall  charger  or  drop 
rn  charger.  3  inches  high  S65  00. 


$22  50 

SPEAKER/MICS 

Icom  HM  9  S35Q0 

YaesuMrUZAZB  S3 1  00 


SUPER  YAESU 

SUPER  YAESU  FNB-4SK  12  votts, 
1000ma,  dCKJdte  the  capacity  of  the 
Yaesu  FN&4,  5  watt  output  Rap*d 
charge  only  S71.00 
SUPER  YAESU  FNB-3S,  96  volts. 
I200ma.  triple  the  capacity  of  the 
Yaesu  FNB-3.  35  watt  output. 
Rapid  or  wall  charge  S6500 
Both  are  perfect  for  ihe  03,  09  and 
727  series  radios  and  are  4  inches 
high. 

Inserts  for: 

Kenwood  PB-25,  ?5R.  26  $25.00 

loom  BP-3  $}&m 

loom  8P  5  (5D0ma|  $24  95 

Icom  BP  7  fSODma)  S29  50 

Icom  BP-8  S29  50 


Full  line  for  Yaesu  411/81 1/470  FNB-10/ 11/12/14  available 

Add  54 00  shaping 4  handling  lor  fust  pack  CT  restfems  add  8    tax 

Complete  line  of  NlCAD  packs  for  tcom  Kenwood,  Yaesu,  Tempo  Santec  Azden.  Cordless  Telephones. 
Akaline  Nicart  &  Gelf-Ce%  AH  NICAD  packs  include  T  year  guarantee  Commercial  Ra*o  Packs  available 
For  aft  your  oattery  needs,  write  or  call  today  for  a  complete  catalog  Dealer  inquiries  invited 

MADE  BY  HAMS  FOR  HAMS 


HiUPCMPHeX  Inc. 

VfSA  149  Palmer  Road  *  Southbury.  CT  06488 

(800)  634-8132  In  CT  (203)  264-3985  FAX:  (203)  262-6943 
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Engineering  Consulttng's  computer  controlled  Ham  Shack 
See  system  variables,  control  &  reprogram  all  via  packet! 

Ultra  Comshack  64  Repeater  Controller 

HF  &  VHF  Remote  Base*Autopatch*CW  Practice* Rotor  Control 
*Voice  Meters*Pagmg*Logging*Polite  ID VPacket  Voice  B.B.S. 


H.F. 
RMT 


C564S        HM1     PK&  4 


FT757;767;gWi73B;747 
TS44Di*»Dil« 
IC735:76f      VHF 


I 


JMT^rgri 


FT  727R;  7B7;  736 
TS711-B11;&HQ 


TJT51C 


COM MOD 

ISIe 


RE64 


■■SEBbBBB 


CART 


Repeater/Qua)  Bander/? 


CSS 


II 


Iphcn 


gg  ^~^S 


Model  GS64S 

$  359.95 


Includes:  Interface, 
disk,  cables^  Manual 


Ultra  Options 


Controfier  Features  Autopntch  &  Reverse 

'Change  variables  remotely  *100Q  (18  digit)  tel  #'s stored 
from  touchtones  or  Packet     > 'Quick  dial  &  quick  answer 
'Unlimited  voice  vocabulary!) "Directed,  general  page 

*  Ala  r  m  C 1  o  c  k ,  a  ut  o  exec  ute     *  Selected  restricted  patch 
'Individual  A  digit  user  codes  Telophone  control  Input 
*Dtsk  &  Printer  logging  of         Dual  Combined  Remotes. 
users,  lei  #'s,  lapsed  lime       *1B  Macro; Scan  memories 
'18  Rotating  Polite  IDs  'Scan  up/down;  100Hz  steps 

*  1 6  Elite  ma  I  relay  c  o  ntrols      *  Mon  itor  &  lock  mode  s 
2,  5,  &  CTCSS  Tone  Paging  'Operate  splits,  combine  HF 


4CW  Practice  with  voice 
'Security  mode,  T.tone  mute 
'Voice  announces  each  user 
II  sign  when  logging  on 


&  VHF  radios  as  Dual  VFO's 
'Automatic  mode  selection 
'Talking  S  Meter;  Voltmeter 
*Voice  Beacon  rotating  msg 


Add  duplex  tel.  Remote  Base  con- 

patch  |t ml  a  3  way  patch.. TLCM..  $159.95 
External  relays;  3  DPDT  relays  +5 
Open  Col.  Trans.  Sw^.CS  S..SS9.95 
"Rotor  control  D.G.  to  digital  dispSay 
&  Voice;  for  all  rotors.. ..HM1... $59.95 
"2  Voice  Meters  &  2  Alarm  Inputs; 
S  Relay  On/Off  Control  PK&$1 59.95 
'Reprogram  &  Control  via  Packet; 
Packet  to  Voice  B.B.S  PKi„„$&9.95 
%EPROM  Autcboot CART.  .$109.95 
'C64&1541  12V. Switching  supply 
crystal  controlled  ,P.DCPS~.$1 29.95 
"Digital  Voice  Rec/PB  32  or  64  sec. 
s/oice  Mailbox  &.  ID  TaiLDVM  $179.95 
'Manual  (REFUNDED). MN1  ,.$  20.00 


Computer  Control    Touchtone  Decoder     Decode-A-Pad 

YAESU  FT-727R     4  di9»t  sequence;  &  QUAD      Touchtone  to  RS232 

expansion  4  relay  option  am  Baud  interface 


Allows  H.T.  lo  scan  100 
Channels  &  programs 

KT,  for  field  use!  Digital  "S" 
Meter;  comment  fields;  auto 
resume  &  delay;  Scan  Lock- 
outs; Loads  FT727  in  15  sec. 
Hardware,  cables,  &  disk 
included  for  C64  or  IBM 


Model  727       $49,95 


AUDIO  BLASTER 


2"x3" 
TSDQ 


QUAD 


Use  with  a  I 


computers 


P 


T 


JCQ2;  04;2AT;  FT-727;  411 ; 

■ fc  aOS;  470;  73/23;  U16;  TH25 

— ^ABiSj   <^M.Inalure  Audio  Amp. 

Module  installs  inside  all  H.T's? 


8/20  V  &  audio  in;  Field  Pro- 
gram  50,000  Codes;  Mom.  & 
Catching;  DPDT Relay; Wrong 
digit  reset:  LED  tordigitvafidS 
latch  r  inc.  24  Pin  connector 
QUAD  option  adds:  four  2 
Amp.  relays;  5  digit  master 
on/off  control  for  each  relay. 


TSDQ  $89.95  QUAD  $99,95 


Digital  Voice  Recorder 


rrcdi* -a- P-4TJ 


!  i:- 


;■'■•:■  :\ 


Hau5" 


m 


Decodes  16  touch  tones 
Includes  Basic  program 


DAP    $99.95 


12VOHC64 

switcher 


Crystal  60Hz 
9VAC5V,  2A, 

CM  a  1541 


DCPS  S129.9S 


1  watt  audio  amp  I  When  it  needs 

to  be  loud  I  Installs  in  15  Min.  Used  by 

police,  tiret 


Model  AB1S  $24.95 


ENGINEERING  CONSULTING 
583  CANDLE  WOOD  ST. 
BREA.  CA.  92621 
TELEPHONE:  714-671-2009 
FAX:  714-255-9994 


We  accept:  C.O.D.'s 
MasterCardhVISA,Disc 
AMERICAN  EXPRESS 
'add  $4,00  s^H  USA. 
+Ca.  residents  add  6% 


Mew 


T^~ 


•  TV  m  , 


*  Records  32  or  64  Sec- 
studio  quality  audio 
*Use  for  auto  CQ,  ID 
tail.  Mailbox,  Local  or 
logic  control;  Up  to  16 
selectable  messages! 

Includes:  1  Watt  audio  amp;1  Meg  RAM; 
Mic  &  Spkr  Jacks,  vqL  control;  Red-  &  to 
12V;  Interfaces  to  Ultra  Com  Shack  64 
Ver  8.0;  Provides  Digital  Voice  CQ,  ID 
tall,  Mail  bo*,  bulEeltns 


DVM    $179.95 


4.E- 


QSO  Tutor 


bs 


All  you  nted  to  join  the  runks  of  Amultur  radio  ri|terat»rsf* 
Obtain  your  Novice  license  or  upgrade  lu  a  higher  class  Mie 
easy  way  cm  yuur  personal  computer  with  '^5©  Eftflflw.       WV^         ® 


Program  Features: 

*  Runs  an  IBM  Personal  Computers  and 
compatibles  with  minimum  256K  RAM  or 
Macintoshes  with  minimum  512  K. 

-  Programs  art  available  for  Novice, 
Technician,  General,  Advanced  and  Extra 
AmaK'ur  class  exams  as  well  as  Cummercial 
Radio  Telephone  and  Commercial  Radar 
hiidor.se men t.  Each  program  sold  separately. 

*  Work  wiih  (he  entire  question  pool*  selected 
areas,  or  additional  questions  automatically 
selected  by  Che  program  from  your  weakest 
ureas. 

*  Includes  Full  screen  graphics,  explanations 
on  appropriate  questions  and  a  pop  up 
calculator  on  the  IBM  version. 

•Logs  multiple  study  sessions  and  allows 
resuming  at  a  later  time.  Returns  to  review 
missed  questions  if  desired, 

-  Creates  randomly  generated  sample  tests 

on-line  or  written  on  Epson/ IBM  or 

.Macintosh  graphics  printers, 

v. ^ 


1 


tfdoi 


£29.95, 


ITk 


■*«iii[tiLT4[iori 


Pr«*T-i)nJ 


Ciirrfari  ly^  wjisnoa  , 


fradiu  N^:  tjjp 


'"Dnf 


'-^  'ho  rlm  r  .^s  h^lt^  ' "  " a  rmtlhr"E  b>--P— «u^ 
Jfrnfiil!  KAtTCA, 


lC  Eu 


$29.95 


cfljoyahfp  iU1[j 


'""■'^in^lfn^m. 


ir  aK 


■OKjm 


per  class 


ywirpi^^m 


S;^**«*fe«sriw 


Prt  residcnls  add  &%,  Pocc  includes  shtppin^ 
Add  S2 each  fw  1  1/2  "  tBM "Dinks 

1RM  Public  Oiimain  disk  feteo  Hv^iidimt  wltji  cxttiknt 

mnrw  crtrff  mior  as  wetl-  ai  a  enntest  l»"RSfr. 

prupH^illiiin  prtdiclin-*.,  \n-Atn  p\nlitt  ajid  ruh^rs. 

Cost  is  £3  lo  cover  maitri^H  and  handEin^.  $2  it 

shipped  with  QSO  TUTOR. 

Call  or  wiilc  ro  order: 

QSO  Software 

208  Partridge  Way 

Kennett  Square,  PA  1 9348 

215-347-2109 


J  ™  i  1/  paired  n  Iy  Adv'^c^  r^ ,  t 


CwAnc  f  J" 


*  Entry  class  license  (Novice)  requires  passing  a  dieory  CKam 

c«vtn;<l  in  dim  [jro^ram  wid  topym^  morse  code  al  5  wwtJk  per 

rttiriulc.  FCC  appliCiLiftn  furiVii  iire  iitiiiliiblfi  on  KjqudSt,  ffCi  of 

charge, TtHts  art  BtkninisKJcid  by  hKaA  hiims,  caII  ^r  mute dcuit,1!, 


Never  Say  Die 

Continued  from  page  4 

getting  the  League  to  provide  the  lead- 
ership  amateur  radio  desperately 
needs  right  now.  The  cure  is  simple .  . 
elect  new  directors  who  can  bring  busi- 
ness expertise  to  running  this  $10  mil- 
lion business  instead  of  trying  to 
siphon  off  everything  they  can  for 
themselves. 

Hey,  even  if  you  are  so  brainwashed 
that  you  truly  believe  that  Vm  totally 
wrong, .  .that  I'm  lying  to  "sell  maga- 
zines". .  .what  have  you  possibly  got 
to  lose  in  helping  to  elect  some  new 
directors?  And  why  would  you  be 
against  their  being  experienced  busi- 
nessmen instead  of  old  ARRL  organi- 
zation hams  who  have  gradually 
worked  their  way  up  the  fadder  to  the 
most  prestigious  level  of  all? 

No  sharp  businessman  (entre- 
preneur) would  waste  his  time  with 
such  a  trivial  pursuit  of  power  and 
recognition  as  the  League  organiza- 
tion offers. 

Do  we  need  to  throw  aH  the  rascals 
out?  No,  oddly  enough  there  are  a  few 
intelligent  directors  who  would  like  to 
help  the  League  start  providing  ieader- 
shipforour  hobby,  Unfortunately,  they 
are  greatly  outnumbered. 

Pressure  Points 

How  can  you,  as  one  single  amateur, 
make  your  opinion  felt  at  HQ?  You  can 
do  much  more  than  you  think.  For  in- 
stance, if  you  are  a  member  you  can 
make  sure  you  vote  in  your  next  elec- 
tion. You  can  look  at  the  business  cre- 
dentials of  the  office  seekers  and  avoid 
anyone  with  a  long  list  of  League  ap- 
pointments. 

You  can  make  it  your  business  to  get 
to  know  the  hams  running  for  director 
and  vice  director  and  do  what  you  can 
over  the  air  and  at  local  club  meetings 
to  bring  about  a  change. 

If  you're  not  a  member  you  have  an 
even  stronger  say.  The  League  lives  or 
dies  on  your  decision  to  join.  If  you  pay 
your  money,  that's  your  vote  for  the 
status  quo.  Why  should  they  change  as 
long  as  you're  sending  them  money 
every  year  anyway? 

Your  real  power  lies  via  the  mail.  In 
this  you  have  an  enormous  lever  to  get 
the  League  directors  to  shape  up.  NoT 
not  in  writing  to  them  and  complaining. 
Remember,  most  of  'em  think  you  are 
an  idiot.  But  you  wouldn't  believe  what 
an  effect  you  can  have  if  you  start  writ- 
ing to  the  QS T  advertisers  and  telling 
'em  that  their  supporting  the  League  is 
going  to  affect  your  equipment  buying 
decisions. 

You  seeh  power  goes  where  the  mon- 
ey goes.  Money  is  power K  right?  That's 
not  a  new  concept.  WeNr  if  you  spend 
the  dollar  and  look  at  the  ARRL's  finan- 
cial statements,  even  as  laundered  as 
they  are,  you  can  see  that  a  one-page 
advertiser  in  QST  brings  in  far  more 
money  than  a  thousand  members.  So^ 
while  they  can  afford  to  ignore  your 
individual  complaints,  you  better  be- 
lieve they're  not  going  to  ignore  any 
un happiness  coming  from  their  horn  of 
plenty. 

You've  got  a  powerful  lever  there,  if 


you'll  use  it.  Advertisers,  who  are  not 
used  to  hearing  this  sort  of  thing,  will 
start  getting  nervous  when  they  get 
their  first  letter.  By  a  half  dozen  they're 
going  to  be  on  the  phone  to  Newington. 
if  they  get  a  thousand  such  letters, 
even  the  most  dim-witted  directors  will 
be  asking,  "How  far  do  you  want  me  to 
jump?" 

Yesf  I  know  you1  re  dreadfully  busy. 
You  certainly  don't  want  to  have  to 
miss  Twin  Peaks  or  The  Simpsons  for 
something  as  trivial  as  this.  And  be- 
sides, your  high  school  spiral  notebook 
is  almost  out  of  pages  by  now,  so  you 
haven't  any  stationery.  Further,  sup- 
pose the  advertiser  lets  the  League 
know  of  your  perfidy  and  they  send 
their  goon  squad  to  break  your  legs? 
Maybe  you'd  better  send  your  letter 
anonymously,  just  to  be  safe.  Sure, 
that  sounds  silly,  but  I've  met  amateurs 
who  really  believe  it, 

The  League  sure  has  managed  to 
instill  fear  in  its  members.  Til  bet  that 
60%  of  the  mail  I  get  critical  of  the 
League  asks  please  not  to  mention 
their  name  or  call  if  I  print  the  letter  I 
can't  imagine  what  they  think  will  hap- 
pen to  them.  Has  the  ARRL  got  a  KGB 
branch  with  enforcers  who  make  peo- 
ple disappear?  Have  we  got  death 
squads  in  our  hobby?  You'd  certainly 
think  so  to  see  the  letters  I  get .  r  .and 
lots  of  'em- 

The  Changes 

I  outlined  the  two  basic  changes  the 
League  needs  to  make  to  get  our  ama- 
teur radio  hobby  back  into  the  black. 
We  need  to  get  our  bands  cleaned  up. 
We  need  to  put  good  strong  peer  pres- 
sure on  the  crazies  and  idiots  who  are 
using  bad  language,  jamming,  and  oth- 
erwise making  it  less  fun  to  be  on  the 
air  for  the  rest  of  us. 

Then  we  must  organize  a  public  rela- 
tions campaign  to  acquaint  the  general 
public  with  our  hobby.  We  must  make 
sure  that  kids  are  aware  of  amateur 
radio  and  at  least  consider  it  as  an  al- 
ternative to  all  those  heavily  advertised 
computer  games.  We  have  lots  to  offer 
kids,  if  we  can  get  the  leadership  we 
need  to  make  it  happen. 

How  much  would  it  cost  to  set  up  and 
fund  the  two  teams  I  suggested?  For  an 
organization  the  size  of  the  League, 
with  millions  stashed  away  for  a  rainy 
day,  any  pleading  that  they  don't  have 
the  money  is  absurd.  It's  aiready  rain- 
ing! Just  take  one  look  at  their  balance 
sheet  that  you  got  when  you  bought 
their  annual  report  for  a  dollar  and 
you'll  see  that  this  is  a  matter  of  man- 
agement, not  money, 

I'm  not  talking  about  hiring  a  big 
bucks  Madison  Avenue  advertising 
agency  and  budgeting  a  million  dollars 
of  ads. . , about  what  it  takes  for  one 
minute  of  TV  during  the  superbowl 
game.  I'm  talking  PR,  where  the  cost  is 
miniscule  and  the  results  king-sized. 

I'm  not  talking  about  $100,000 
videos  extolling  amateur  radio.  .  . 
extravaganzas  which  are  mainly  self- 
congratulatory  and  do  virtually  nothing 
to  get  across  to  the  general  public  how 
much  fun  we're  having  and  how  little 
our  hobby  actually  can  cost. 
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If  you  want  to  sell  a  product  you  point 
out  the  benefits  to  the  customer,  not 
the  technical  specs.  We  should  be 
showing  kids  having  a  baft  hunting  hid- 
den transmitters  on  foot.  We  should 
show  young  hams  swarming  over  ham- 
test  flea  markets,  buying  cheap  used 
equipment.  We  should  show  10m 
Novice  DX  OSL  collections. 

With  a  little  editing  the  League  could 
put  together  one  whale  of  a  Field  Day 
video,  made  up  from  home  videos  sent 
in  by  a  couple  hundred  affiliated  clubs. 

The  money  is  there.  The  resources 
are  there  to  do  what  needs  to  be  done. 
The  only  thing  Jacking  is  for  the  leader- 
ship to  make  it  happen. 

You  have  the  choice.  You  can.  with  a 
couple  dozen  fetters :  change  the  histo- 
ry of  amateur  radio.  Or  you  can  lei  it 
continue  to  gradually  slide  into  obliv- 
ion And  there's  just  a  chance  that  if 
you  do  write  and  the  League  is  pushed 
into  getting  our  hobby  growing  again, 
that  the  kids  we  bring  in  will  be  the 
American  engineers,  technicians  and 
scientists  our  country  so  desperately  is 
going  to  need  in  the  future. 

Making  Some  Money 

Letters  are  still  coming  in  from  read- 
ers complaining  about  being  shod  of 
money.  When  one  considers  how 
much  of  it  is  out  there  and  how  easy  it  is 
to  gel,  I  wonder  why  there  isn't  more 
interest  in  improving  the  odds 

The  Financial  News  Network  (FNN) 
Entrepreneurial  Van  stopped  by  to  in* 
terview  me  a  few  days  ago.  One  of  the 
questions  they  asked,  naturally,  was 
how  I'm  able  to  spot  so  many  potential 
businesses  How  was  1  able  to  figure 
out  ahead  of  time  that  cellular  radio 
would  be  big?  That  microcomputers 
would  be  enormous?  That  compact 
discs  would  grow  as  they  have? 

I'm  giving  a  talk  in  a  few  days  to  a 
Mensa  (high  10)  group  on  the  subject  of 
being  successful.  In  case  you  are  la- 
boring under  the  mistaken  idea  that  it 
takes  brains  to  be  a  success.  I  might 
point  out  that  there  seems  to  be  little 
relationship  between  brains  and  suc- 
cess. Ray  Croc,  the  McDonalds  chap, 
wrote  thai  in  his  book  on  how  to  be 
successful.  Even  after  meeting  and 
talking  with  several  thousand  Men  sans 
t  have  no  reason  to  challenge  the  con* 
cepL  They're  a  great  bunch  of  under- 
achieve rs 

As  a  ham,  unfess  you  cheated  to  get 
your  ticket,  presumably  you  have  both 
a  knowledge  of  electronic  fundamen- 
tals and  an  interest  in  learning  more. 
This  gives  you  an  edge.  And  that's 
what  you  need  to  get  more  than  your 
share.  Gelt  without  guilt,  right? 

If  you  think  we're  living  in  a  tech  no- 
log  real  age  now,  wait'll  you  see  what's 
coming.  Technology  is  going  to  keep 
right  on  growing,  whether  you  are  abie 
to  cope  with  it  or  not.  And  the  better 
you're  able  to  cope,  the  more  potential 
you  have  to  make  money. 

Technology  tends  to  bewilder  older 
people.  Kids,  who  have  no  tear  of  com- 
puters, jump  right  in.  Of  course  they 
make  up  for  their  ability  to  use  comput- 
ers by  a  growing  inability  to  understand 
them.  Kids,  abetted  by  their  parents, 


who  are  busy  watching  ballgames  on 
TV,  opt  for  the  easy.  They  are  avoiding 
math  and  science  courses.  Too  much 
trouble. 

There  I  go  grumbling  about  how  par* 
ents  are  allowing  their  children  to  be 
dummies.  Encouraging  them,  really. 
That  isn't  going  to  help  you  make  mon- 
ey, is  it?  Well,  not  unless  you  take  note 
of  the  problem  and  keep  it  in  mind  so 
that  when  something  turns  up  which 
might  help  solve  the  problem,  you'll 
look  into  it. 

The  easiest  way  to  make  money  is  to 
find  a  product  or  service  that  is  needed 
and  supply  EL  Find  a  niche  and  fill  it. 
There's  nothing  new  about  that  advice, 
but  how  seriously  have  you  integrated 
that  concept  into  your  own  thinking? 
Once  you  start  applying  the  idea  to  rear 
life,  you'll  start  seeing  ail  sorts  of  wide 
open  niches. 

Okay,  presuming  that  you  have 
some  electronics  skills,  they  will  open 
more  and  more  opportunities  to  you  as 
the  whole  world  goes  high  tech.  Right 
now  there's  a  tremendous  need  for 
people  to  fix  electronic  equipment.  If 
you  start  specializing  in  computer  re- 
pair in  your  spare  time,  you'll  quickly 
find  your  time  filled  up.  One  thing  we 
know  for  sure  about  electronics,  every* 
thing  breaks.  If  you  can  fix  'em,  you're 
in  business. 

VCRs,  which  are  in  almost  every 
home,  break.  They  break  a  lot  Has  it 
ever  crossed  your  mind  to  find  some* 
one  who  fixes  VCRs  and  see  if  he 
needs  some  help?  That  comes  down  to 
the  most  basic  of  common  sense. , , 
why  spend  your  own  money  to  learn 
when  there  are  people  who  will  be  de- 
lighted to  pay  you?  Learn  on  other  peo- 
ple's money.  Once  you're  good  at  VCR 
repairs  you  can  open  your  own  shop. 

When  you  have  more  business  than 
you  can  handle,  hire  on  someone  and 
train  them.  If  they're  entrepreneurial^ 
inclined  you'll  be  training  a  competitor. 
If  notP  maybe  you  can  open  a  second 
shop  a  few  miles  away. 

Audio  equipment  breaks.  Radios 
break.  Ham  gear  breaks.  Getting 
things  fixed  today  is  e  major  hassle,  as 
you  well  know.  Heck,  many  families 
throw  out  old  VCRs  instead  of  getting 
'em  fixed  Cheaper,  Maybe  you  can  get 
'em  to  throw  their  broken  VCRs  your 
way.  .  .then  you  can  fix  "em  and  sell 
secondhand  VCRs  with  your  guaran- 
tee. 

Years  ago  I  editorialized  about  get- 
ting into  the  home  security  business,  t 
keep  hearing  from  readers  who  took 
me  up  on  it  and  have  done  well.  Some 
have  built  multimlllion  dollar  business- 
es. There  was  a  ham  here  in  New 
Hampshire  who  said  my  editorial  got 
him  going,  but  alas  he  didn't  pay  atten- 
tion to  my  advice  on  smoking,  so  he 
dropped  dead  in  his  40s. 

The  latest  Heathkit  catalog  got  me  all 
excited.  Their  big  new  push  is  in  gad- 
gets to  remotely  control  your  house 
lights  and  appliances.  What  a  fantastic 
opportunity,  since  you  presumably  un- 
derstand how  these  things  work,  to 
sell,  install  and  service  them. 

I'd  sit  down  at  a  Macintosh  desktop 
publishing  system  and  put  together  a 
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The  Radiokit  DVR-60  Digital  Voice  Recorder 

State  of  the  art  surface  mount  technology  provides  unequaled  price/ 
performance  benefits  in  a  unit  that  measures  only  21-!  x  3  i  inches 


PRICE 
$149.95 


Numerous  Amateur/Commercial/Educational  Applications: 

•  Repealer  ID  and  Messaging    *  Simple*  Repealer      *  Voice  Mailbox 

•  Contester/DXER  Voice  Messaging,  interface  with  Papula*  Contest 
Logging  Programs 

•  Missed  or  Busted  Call  Payback  Works  on  ANY  Audio  Signal 

■  instant  Replay  ol  Emergency  or  Traffic  Messages.     •  Home  Security 

•  Talking  Sign     •  Public  Address  System — Emergency  Announcements 

Specifications: 

•  Up  to  16  Variable  Length  Messages 

•  60  Seconds  Recording  Piay feaek  Available  as  Shipped,  User 
Expandable  to  *  M  mutes 

•  Message  Buffers  Completely  Soft  Sectored 

•  Random  Access  Playback 

•  Selectable  Continuous  Loop  on  Record 

•  Manual  or  Computer  Control  able 


i  Meg  *  1  Drams  $9.95*1. 
30  Seconds  Par  ORAM 


■  32KBPS  Sampling  Rate  for  Natural  Sounding  Audio 

•  Selectable  Input  Gam  Levels.  0.  20.  or  46  2V  PP  Max 

•  Message  Select:  Up  to  4  Lines  Binary  Code 

•  Signal  to  Noise  Ratio  55  dB  ■  Power  Requirements  9-15  VDC  ®  50  ma  Peak 

•  Distortion  Leas  Than  2%  THD     *  Completely  Wired  and  Tested  NOT  a  Kit. 

The  DVR-60  is  provided  with  full  documentation.  Four  holes  are  provid- 
ed on  the  PC  board  lor  mounting  convenience.  All  inpul/output  lines 
and  component  designations  are  clearly  silk  screened  on  the  board. 

OEM  and  Deafer  inquiries  We f come 
Custom  Design  end  Production  Facilities  A  vsiiehle 


RADIOKIT 


P.O.  Box  973  C  *  Pelham,  NH  03076 
(603)  635-2235 


CIRCLE  4fi  ON  READER  SERVICE  CARD 


CONTINUOUS  COVERAGE  ANTENNAS 
FOR  COMMERCIAL  &  AMATEUR  SERVICE 


Model  AC  1.6-30 

SVW  Vic*  2:1, 1 A-A  average  from  1 .8  to30  MHr 
Can  be  installed  in  approxlmatety  80  ft  space 
ideal  for  commercial  services  for  multi  fre- 
quency operation  without  the  need  for 
antenna  tuners  or  additional  antennas 
Handles  1  KW,  2  KW  PEP  CAS 
Higher  power  models  available  on 
special  order  Contact  your 
dealer  or  tacroiy 

■EoaHiriiL 


16  to  30  MHz 


$198: 
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MCTtomi 


US  ftjtenl  No  45 1!  fl(99 


Model  AC  3.5-30 

SWR  less  than  2:1  from  3.5  to  30  MHz 

Complete  assembled.  Baiun  terminated  with 

standard  SO-239  connector 

Power  capability  1  KW- 2  KW  PEP  ICAS  Higher 

power  model  Is  available  on  special  order. 

Designed  for  50  ohm  feed  I  in© 

Weather  proof  baiun  and  balancing  network 


3,5  to  30  MHz 


00 

■ 

SHIPPING  &  HANDLING 

ADD  UQQ 


Onfy  90  feet  long 


US  Patent  No  4423.423 
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BARKER  &  WILLIAMSON 

tiuariry  CommumcaMon  Products  Since  tS32 
At  yout  Distntxtrofs    vmt&  ot  con 
10  Canon  Street  Bristol  PA  19007 

(215)  78B-55S1 
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catalog  to  spread  around  the  neighbor- 
hood, looking  for  potential  customers 
for  these  systems. 

Heath  also  sells  some  nice  home  se- 
curity products. .  plus  there  are  sev- 
eral mait  order  security  product  firms. 

People  love  gadgets,  but  their  igno- 
rance of  electronics  makes  them  afraid 
to  even  try  to  use  them,  I'll  bet  you  can 
find  an  endtess  supply  of  people  who 
would  love  to  have  remote  home  con- 
trol units,  if  onty  someone  else  would 
install  a  system  and  leach  (hem  how  to 
use  it. 

While  you're  there  you  might  also 
show  them  how  to  program  their  VCR.  I 
forget  the  percentage  of  homes  where 
no  one  knows  how  to  do  it.  but  it's  de- 
pressing. They  just  use  it  to  watch  rent- 
ed movies  or  to  make  instant  record- 
ings. When  they  get  a  new  VCR  you 
can  come  in  and  show  'em  how  to  use 
it.  They're  aJI  different 

The  opportunities  to  make  money 
are  everywhere  you  turn,  once  you 
tune  your  mind  to  that  wavelength.  The 
primary  obstacle  to  having  all  the  mon- 
ey you  want  is  your  own  inertia.  You 
have,  somehow,  to  develop  your  own 
drive,  to  be  different.  Inertia  habit 
patterns  we're  too  lazy  to  try  and  break 
It's  the  same  inertia  you  face  in  making 
other  life  changes,  such  as  investing  in 
travel,  getting  your  weight  down  to 
where  you  know  it  should  be,  kicking 
various  drug  habits  such  as  beer  and 
cigarettes  things  which  will  help 
you  live  longer  and  enjoy  your  later 
years  more. 

There  are  two  hard  parts.  First  is 
making  the  decision  to  change.  Sec- 
ond is  to  stick  to  it  when  temptation 
comes. ,  which  it  will  That's  when 
you  face  your  most  difficult  test  of  char- 
acter. Keep  your  goal  in  mind,  whether 
if  be  to  make  money,  lose  weight,  or 
kick  a  drug  habit. 

Yes,  I  know  all  about  your  not  having 
time.  Sure.  Tell  me  about  time.  I'm 
writing  this  on  my  laptop  computer 
on  a  flight  from  New  Orleans  to  Atlanta 
Sherry  and  I  popped  down  to  Mobile 
and  New  Orleans  for  the  weekend.  I 
got  together  with  my  old  WWII  sub- 
marine shipmates  for  a  reunion  aboard 
our  old  boait  the  Drum  SS-228,  which 
is  on  display  in  Battleship  Park  in 
Mobile.  Murray  Flanders  K4RQO  has 
a  ham  rig  set  up  on  board  look 
for  him  Saturdays  at  16002  on 
14.243.XXX. 

While  there  I  gave  a  talk  to  the 
Mobile  ham  club  about  |fta  rKVCOda 
rulemaking  proposal.  They  fielded 
over  80  members  for  the  meeting' 

1  also  had  an  opportunity  to  meet  the 
new  skipper  of  the  battleship  Alabama, 
Fred  Love  wood  WA4JVA.  I  immediate- 
ly came  up  with  an  idea  for  making  the 
Drum  a  lot  more  fun  for  visitors  How 
about  setting  up  speakers  in  each  com- 
partment which  explain  what  went  on 
there  during  a  war  patrol?  Then,  may- 
be every  20  minutes,  break  in  on  Ihe 
explanations  with  the  battle  alarm,  dim 
the  lights  and  announce  that  ihe  boat  is 
being  attacked  and  is  going  to  sub- 
merge. The  diving  alarm  would  soundP 
then  the  sound  of  air  whooshing  out  of 
the  tanks,  "rig  alt  compartments  for 
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QSL  OF  THE  MONTH 
To  enter  your  QSL.  mail  it  in  an  envelope  to  73.  WGE  Center,  Forest 
Road.  Hancock,  NH  03449  Attn:  QSL  of  the  Month.  Winners  receive  a 
one-year  subscription  (or  extension)  to  73.  Entries  not  m  envelopes 
cannot  be  accepted. 


depth  charge  and  run  si  I  en  i."  then 
there  would  be  the  sound  of  screws 
passing  overhead,  a  series  of  realistic 
depth  charge  explosions  and  more 
lights  flickering.  Finally,  a  voice  says. 
"We've  managed  to  evade  them* 
Captain."  "Secure  from  depth  charge, 
secure  from  battle  stations,  surface." 
The  surface  alarm  sounds  and  the 
lights  go  back  to  normal.  The  idea  is 
lo  put  some  excitement  into  the  visit 
to  the  Drum  and  make  it  more  than  a 
look  at  a  bunch  of  gauges  and  valves. 
Take  a  cue  from  Disneyland  and  make 
it  an  exciting  visit,  The  whole  ihing 
shouldn't  cost  much  to  set  up. 

After  the  memorial  services  aboard 
the  Drum  we  drove  to  New  Orleans  to 
arrange  for  pictures  to  be  taken  for  the 
second  Scott  Kirby  a^bum  of  Scott 
Joplin  music.  Scott  recorded  it  in  our 
Hancock  studio,  but  we  needed  a  pic- 
ture showing  him  at  his  street  piano 
with  a  Mississippi  river  boat  in  the 
background. 


clubs  started  m  local  schools,  to  teach 
ham  classes  and  so  on.  There's  more 
than  enough  for  you  to  do.  no  matter 
how  old  or  young  you  are. 

Good-Bye  Ham  Radio  Magazine 

It  did  not  come  as  any  big  surprise 
when  HR  announced  its  demise, 
They'd  been  up  for  grabs  for  several 
years  and  we'd  been  dickering  with 
them  recently  to  fulfill  their  subscrip- 
tion obligations.  Apparently  CO  was  in 
more  desperate  need  of  a  circulation 
boost  than  73  and  outbid  us. 

With  amateur  radio  winding  down, 
the  ham  industry  has  less  and  less 
money  for  advertising,  so  there  just 
wasn't  enough  to  support  four  mag- 
azines. I  doubt  there's  enough  to  keep 
ihree  going,  bul  we'll  see,  won't  we? 

HR  blew  away  mainly  because  the 
publisher  didn't  have  anything  else  to 
tide  him  over  the  tough  times.  My  CD 
Review  Is  doing  fine  thank  you,  and  is 
quite  capable  of  keeping  us  growing 


"...  there  area  few  intelligent 

directors  who  would  like  to  help  the 

League  start  providing  leadership  for 

our  hobby.  Unfortunately,  they  are 

greatly  outnumbered. " 


Scott  look  a  day  off  from  playing 
Jopiin  on  Royale  Street  in  the  French 
Quarter.  We  found  just  the  light  spot 
for  a  photo  for  his  new  album  a 
place  where  he  would  be  able  to  roll  his 
piano. 

When  you  get  to  be  my  age  (68).  are 
you  going  to  be  making  money  hand 
over  fist  and  having  the  time  of  your 
life,  or  are  you  going  to  turn  into  a  veg* 
gte  and  stop  all  further  contributions  to 
the  world.  .  other  than  helping  main- 
tain a  GRM  layer  on  the  air? 

In  addition  to  getting  your  own  busi- 
ness going  and  making  money .  lots 
of  money  .  you're  needed  to  help  get 
PR  for  amateur  radio .  to  help  get  radio 


no  matter  what  happens  to  the  ham 
industry,  CDR  was  one  of  the  fastest 
growing  magazines  in  Ihe  country  last 
year  and  will  be  again  this  year.  It's 
growing  right  along  with  the  music  in- 
dustry, buoyed  up  by  the  exploding 
CD  market 

I'm  starting  several  new  industry 
trade  publications  to  help  the  music 
industry  grow  even  faster  If  you're 
looking  for  a  fun  industry  to  get  into, 
you  might  consider  the  record  busi- 
ness. It's  really  just  started  in  its 
growth.  For  instance.  Europe  is  way 
ahead  of  us  already  40%  of  the  Eu- 
ropeans have  CD  players  now  vs.  20% 
in  the  US  Vou  only  have  to  look  at  the 


European  record  stores  to  see  where 
things  are  headed  here. 

Getting  back  to  the  HR  debacle. 
Publishers  who  don't  diversify  can  get 
in  trouble  when  their  industry  is  de- 
pressed. CO  is  facing  the  same  des 
perate  dilemma.  They've  got  a  couple 
of  other  small  new  publications,  but 
they're  not  in  growing  industries  either. 
And  their  ham  niche  is  awfully  narrow: 
contesting. 

Contesting  pretty  much  rules  out  any 
great  enthusiasm  from  Novice,  Tech  or 
General  Class  licensees.  This  is  why  I 
suspect  they're  going  to  be  very  disap- 
pointed in  the  reaction  of  the  HR  sub- 
scribers to  the  change.  If  the  sentiment 
expressed  at  the  73  booth  at  Dayton  is 
at  ail  indicative,  they'll  get  very  few  re- 
newals. We  had  the  biggest  year  ever 
for  subscribers  at  our  booth,  with  a 
high  percentage  of  them  very  vocal 
about  the  HR  disaster. 

Tveseen  this  happen  before.  A  good 
friend  of  mine.  David  Ahl.  published 
Creative  Computing  He  got  sucked  i  n- 
to  buying  a  subscription  fist  from  a  dy- 
ing computer  publication  and  the 
added  costs  put  him  out  of  business 
He  had  to  sell  for  peanuts  to  Ziff-Davis, 
where  his  magazine  was  eventually 
folded. 

Buying  the  subscription  list  of  a 
failed  magazine  is  a  serious  gamble 
The  publisher  is  betting  thai  the  read- 
ers will  renew  their  subscriptions  for 
several  years,  thus  eventually  recoup- 
ing his  investment.  Even  if  he  only  pays 
a  dollar  for  the  list,  which  is  the  usual 
price,  he's  slill  got  the  enormous  ex- 
pense of  sending  his  magazine  every 
month. 

Of  course,  if  he  increases  his  adver- 
tising rates  to  reflect  the  larger  circula- 
tion, he  can  benefit.  Unfortunately,  it 
takes  months  before  the  new  ad  rates 
take  effect,  so  that's  a  long  term  bene- 
fit. .  .and  only  if  the  readers  do  actually 
renew.  I  haven't  seen  any  increased 
CQ ad  rates  in  effect  yet, 

What  about  all  those  nice  construc- 
tion articles  which  made  Wflso  popular 
with  the  more  technically  inclined 
hams?  We  had  a  parade  of  HR  authors 
coming  by  the  73  booth  ai  Dayton  to 
discuss  writing  for  us.  Where  efse 
could  they  go?  We've  gotten  promises 
of  great  material,  so  I  think  we'll  be 
holding  up  that  enxi  of  things  just  fine, 

Hedy  Lamarr — Inventor 

Bet  you  didn't  know  that  Hedy 
Lamarr,  together  with  composer 
George  Antheil  (Warsaw  Concerto), 
got  a  patent  on  frequency  hopping 
in  1342.  Her  system  used  piano  rolls 
lo  change  the  frequencies,  with  the 
original  intent  being  to  provide  an 
unjammable  signal  to  control  tor- 
pedoes. The  system  proposed  88  fre- 
quencies. .  the  number  of  keys  on  a 
piano. 

It  took  the  military  twenty  years  be- 
fore they  started  using  her  technology. 
Today  it '  s  a  staple  of  mrl  itary  com  m  u  n  i- 
cat'ions. 

How  much  did  Hedy  and  George  get 
for  their  idea?  Zilch 

tf  you'd  read  Forbes,  like  you 
should,  you'd  know  about  all  this. 
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Ampire 

Mastmounted  RF  or  Coax  switched 
Ga  As  fet  Preamplifiers 

Helical  filtered  pr eamps  for  out  of  band  rejection 

2  meter—  1 9db  fjam  *  75db  rwtse  figu/e  *  handles  1 60 
wans  transmitted  power 

70cm—  ifidb  gain  •  TBdb  noise  figure  *  handles  100 

watts  transmitted  power 
Model  1  «6  covers  entire  2  meter  band  *  RF  switched 

•  13-20VDC 

Model  14605 cowers  a  3dbbw  of  V4mhz 

Model  146CP,  I460SCP.  and  160cp  powered  with 

1 2Vcd  thru  coax 
Mode)  1 60  covers  f  4S-1 74mJiz  •  no  helieaJ  fitter 

Model  440  tunable  from  4  20-45Gmhz 

•  TOrnhz  bandpass  *  RF  switched  »  1 32vdc 

Model  44fjcp  powered  with  1 2vdc  Ihru  coax 

lvlQdeEs146sandlG0    $179 

Models  44€s    SI  89 

Shtpping  tor  J  unit— $5.00  Each  additional  unit— $2.50 

Ampire  Inc. 

10240  Nathan  Lane 

Maple  Grove,  MM  55369 

(612)425-7709 


PCSSTV  V2.0  $149.95 


Turn  your  ©M  PC  or  compatible  into  a  complete 
slow  scan  TV  system    You  donl  need  another 
computer  to  send  and  receive  images  in  up  to  64 
shades  of  gray    Works  with  most  popular  graphics 
cards  and  printers 
Includes: 

Demodulator       Modulator      75  Page  Manual 

Software  Tutorial  Cassette 

Requires 

Ham  transearver    PC  with  640K     Paraltel  Port 

Graphics  Card      Tape  Recorder    Ser-ai  port 
Slow  Scan  Formals:  fl.  12. 17.24, .36.48,72  sec 


Software  Systems  Consultin 
150  Avenida  Cabrillo,  Suite 
San  Clemente,  CA   92672 
(714)  498-5784 
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Two  Meter  Special 


Moiitfo]tfHii»^5waB.aFF«,i3205DMHf.[>aiwrUndarftf.S7P 
each,  wife  af  accessanes  4dr  Z F  Scan  Aa*woryGfoyp:Sl25eflch, 

GEEacmt3B-iKMtiz  40waH  Drawer uVitQtihf.S7Q each  with 2 F 
Scan  Accessories,  ST  25  each 

GEEnclL42-S3MltLS0w*l  DrawgUntOr*  SBS  Batfiwift  acces- 
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CALL  OB 
ALLSAUIS   CASH   OR   CERTiF'ED  FUNDS    SMU^SJSV  UPS 

C.W.  WOLFE  COMMUNICATIONS,  INC 

U  3  Cenirai  Avenue 

Bilh rigs  Montana  59 tQ2 

*  FAX  *  FAX  *  FAX  * 
(406)252-9617 

•  TELEPHONE  *  TELEPHONE  * 
(406)  252-9220 
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SPY  ON  THE  EARTH 


See  on  your  computer  screen  what  6  US, 
Russian,  and  Japanese  environmental 
satellites  see.  Learn  data  acquisition  and 
computer  imaging.  Make  money  selling 
acquired  data.  Makes  terrific  science 
project.  We  manufacture  and  sell  all  the 
equipment  you  need. 

In  business  since  1956. 
For  complete  details  dial  our  electronic 
bulletin  board  anytime. 

300-2400  modem,  8  bits,  1  stop, 

no  parity:  (718)  740-3911. 
Voices  AM-1PM:  (718)468*2720. 

Vanguard  Labs,  Hollis.  NY 
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LOGWRITE 

Art  you  tired  of  wasting  your  liim  >ml  money  on  sun-par 
logging  programs?  Brip^  your  aiiiiiuti  mtn  Ihfl  fomputcr  a%c 
wiih  LOGWRITE,  the  quality  menu  driven.,  user  friendly 
logging  program  written  by  F.iJ  Tray  [Nf  J3V).  LOGWRLTH  ifl 
Ifca  perfect  accessory  for  ihe  GOTRpfcle  ham  ftatlOti  li  simpli 
litis  your  upcTEiiion  and  give*  you  \hv  compel  it  I  vt  edge  in 
,  imtestiflg  and  DXioj;.  LGGWRITK  w.irks  wiih  all  IBM  PCs 
and  compatibles. 

IjOGWRJTE's  unique  split  BcnttQ  feature  hIIows  for  simultji- 
i  ii i  ms  tnggiflg  and  1**1  processing  b^ing  Iratures  include: 

-Indian i  callsign  or  prefix  search 
-Print,  Edit,  or  Vtew  records 
- Flcaly  of  room  for  noies  &  a;  Jdrruc-s 
■  Automatic  lime  dale  stamping 
Tent  processor  features  automat C  wool  wrap,  badtspace  cor- 
rect, *wl  scrolling  Throw  away  ywtr  pro  and  paper' 
To  order  yaarcepyoi  LOG  WRIT  K  wu^lkte  wiih  msituditKi 
manual,  send  SiV^-p-*  reiidctili  add!  J  Wukituho: 

Aerospace  CQ«»tillinf  

■     P.O  B™  S'tf  BocMnghwn,  PA  1 
VT5A 


P.O  Bra  S'tf  Butfcinftfc 

I2l9}9as-Tft« 

50d*y  woftey  oaca  guarantee 


(Please  specify  3-5  or  5  25  inch  floppy  I 
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PRESENTING 


TV 
DESCRAMBLERS 


-**** 


STARRING     * 


JERROLD,  HAMLIN,  OAK 

AND  OTHER  FAMOUS  MANUFACTURERS 

•  FINEST  WWifHAWrr  WOGilAM  AVAILABLE 

■  LOWEST  flETAJi  /WHOLfiAlt  WfKES  IN  N  ^ 

-  OirnEl«  iHJPPEOFROM  STOCK  UflTHIN  2*  KOUftt 

FOR  FREE  CATALOG  ONLT  1-»0a-J45-B9Z7 
FOR  ALL  INFORMATION     1-018-716-5914 


CO.  IMC- 

73251 1  RES  ED  A  BL  VD  .  DE  PT   1 84 1 
flESEOA  CA  9133S 
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Custom  Embroidery 
606-371-8200 

Wew  your  name  and.  or  call  signs!  Ctolhing  wnn  your  dub 
insigrvta  and  name  P& sanal  service  and  custom  oesignt. 

*  Baseball  caps— loam  with  mesli  back,  adjustable  Si?a 
<calis  only)  S6  00 

*  T  Snirrs- heavyweight  50V50  Wend  SG  50 

*  Sweaishins— 50^50  bland  S1S  00 

*  Got!  Slwta— 50/50  jersey  knit  wrth  banded  slew    SHOD 

*  Nylon  Jacket— ttannei  fined 

pile1  hired 

Specify  color    whtle<  black,  navy,  or  red, 

and  sue.  S-XXLG  and  youin 

sizes  ft  shirts  and  sweat- 

ihirttj  S-L    All 

orders  prepaid 

Add  $2  00   lor 

shaping  and 

allow  2-4  weeks 

for  delivery    For 

additional  colors 

and  cuslom  kntor- 

mallon,  c>ili 

606-37  T-S200 

Custom  Embroidery 

6591  Louise  Court 

Florence,  KV  4 1042 
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TM 

O 

6S67 
6510 

mm 

PL* 


AMIGA  co 

CHIPS-PARTS 


S12-25 

S12JS 


mm  1«B  *W>  F*TT|3»*OWJS 

■  i,rn,i  |ji.it r  tfnj  \rrv*t  10mr 


C€4  REPAIRJUUE  MVT.TJUTY 
POWf  W5UPPIT  S23  « 


modore1 

—UPGRADES  Cr 

aj90lHOU^  510  95 

6362  (DENG©  f^^S 

BJeaiPAULAi  lid  95 

S52CN11  *H  95 

L3P0DtSTA(fTR0al  15^95 

6802O03  f  139  50 

6SSSL,'16  *7t95 

256X4100  HO  50 

eaaaariG  uosoo 

(iWCAauFGRaOCWMORCSi 

^■5O15t2«yPGRA0E  %1%M 


Commodore  Diagnosticiari  6     kf.ao, 

5a*n  you  mtwia^ofi  REPAIRS  &rjOW>niME     ^    j 

By  prijrtipily  loeotrfti  faulty  IC  chUKs)  on  atf        Jp  f 

l.t0C50RE  c  wnpurt  f-5  and  154 1  ftives  ' 

DHfirantSflCBonsccntaiin  "cross  re-fenencin^ ' 

of  chlpi  and '  'Bi ock  I jyoot ' '  < A  sciieraatic  is  inc  luoed  bul 
no!  needed)  Over  I J  ,000  "DI^GNOSTiDANS"  sold  worldwk'in*  ,   See 
fanuutic  fuJi  page  rtvtew  in  Marcti  ga  ' 'Computer  Shopper  Ma^arirw ."' 
1      *r  i^  50.95  prepaid m  che  U.S. 

(JUST  OUT  AMIGA-DIAGNOSTICIAN  BOOKLET     $10,95) 
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Send  for  our  FREE  catalog. 


GRAPEVINE 

G  ROLJ  P  35  CHARLOTTE  DRIVE 

IriC.    WESLEY  HILLS,  N,Y+ 10977 

FAX  91  A- 3 54-5696    914-354-4449    800-292-7445 


Dealer  Prices  available. 
Prices  subject  to  change 
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SCARED  OF  THE  CODE? 


ITS  A  SNAP  WrTH  GGTE 

MORSE  TUTOR,  THE  CHOICE 

OF  THOUSANDS  OF  HAMS  £r 

PROSPECTIVE  HAMS,  PRAISED 

IN  QST,  73  AND  WORLD  RADIO! 

LEARN  IN  JUST  12  EAS¥  LESSONS! 


*s 


tt-5 


0^> 


FEATURES  OF  THIS  UNIQUE  PACKAGE  INCLUDE: 

■Code  speeds  from  i  to  aver  1  oo  WPM 

■  Standard  or  Farnsworlh  modes 

■  Adjualablo  lono  frequency 

■  Dvor  a  bullion  random  con  versa  I  cans 

■  Lotlofs.  numbers,  puncluaEion  and  pro  signs 
■Random  characters  &  words  tot  each  lea-son 

■  Display  lext  while  lisle  rung  or  after  copying 

■  All  paramaierg  remembered  between  sessions 
■Parameters  easily  changed  when  desired 


Far  PC-DO&rMS-DOS  computers.  Available  ai  deal- 
ers, thru  OS  Tot  73  or  send  £1 9.95  tor  5  25"  or$2%  9& 
for  3  5'    I  S2  S*H  (CA  residents  add  6%  Tan)  to 
6GTE ,  PO  Bex  3405.  Mewport  Beach.  CA  $2669 


CIRCLE  392  ON  READER  SERVICE  CARD 


Number  37  on  your  Feedback  card 


00 KING  WEST 


Bill  Pasternak  WA61TF 
28 1 97  Robin  A  venue 
SaugusCA  91350 

No-Code  or  a  Contest  of  Will 

No-code  will  either  be  the  FCC's 
way  or  it  will  be  the  FCC's  way. 
That 's  the  feeling  I  got  as  I  sat  in  on  a 
presentation  by  commission  repre- 
sentatives to  the  Amateur  Radio  In- 
dustry Association's  April  27th 
meeting  in  Dayton,  and  also  at  the 
review  oi  an  audtocassette  of  the 
FCC's  forum  at  the  Ham  vent  ion. 
The  presentation  was  a  sobering  ex- 
perience, one  I  want  to  share  with 
you. 

The  facts  of  life  appear  to  be 
these.  The  FCC  has  opened  the  no- 
code  Pandoras  Box  only  because 
the  ARRL  was  willing  to  let  it  be 
opened.  But  this  time  that  box  will 
not  be  shut  if  the  ARRL  changes  Us 
mind.  In  other  words,  some  form  of 
no-code  license  will  probably  be  a 
reality  within  a  year  or  so,  with  its 
privileges  to  be  determined  from 
comments.  What  appears  to  have 
been  determined  already  ts  that  this 
new  code-free  Communicator  ticket 
will  be  created,  and  it  will  replace  the 
current  Novice  and  Technician 
Class  licenses  as  the  singular  entry 
level  to  the  United  States  Amateur 
Radio  Service. 

For  what  they  claim  to  be  bud- 
getary reasons,  this  is  not  a  nego- 
tiable point  with  the  commission. 
The  only  parameter  we  as  hams  can 
help  set— with  emphasis  on  the 
"help"— is  the  difficulty  of  entry.  If 
my  assumptions  from  all  the  forego- 
ing are  correct,  then  it  stinks! 

Hidden  Motives? 

A  number  of  years  ago,  an  FCC 
official  who  will  remain  nameless 
told  me  that ", .  the  ARRL  is  under 
the  mistaken  belief  that  it  is  at 
war  with  the  FCC,  only  we  at  the 
commission  have  not  noticed  the 
shells  yet."  Could  it  be  that  this  is  the 
government's  way  of  finally  saying 
that  they  have  taken  note  of  the  ar- 
tillery from  Newington  and  that  this 
is  their  return  volley?  I  say  this  be- 
cause the  proposal  as  outlined  in 
Docket  90-55  is  so  absurd  as  to 
make  me  wonder  if  there  is  a  more 
sinister  reason  behind  the  latest  no- 
code  move. 

There  can  be  one,  and  only  one, 
reason  to  abolish  the  code  require- 
ment for  entry  into  amateur  radio — 
growth.  Massive  growth  at  levels  un- 
precedented in  the  history  of  the 
service.  Clearly,  then,  the  way 
to  such  expansion  is  through 
Simplification  of  the  examination 
and  a  lowering  of  the  entry  level 
standards.  Is  creating  an  examina- 
tion with  more  than  twice  the  tech- 
nical difficulty  level  of  the  current 


license  going  to  achieve  this  goal? 
Only  a  blathering  imbecile  would  be- 
lieve that  it  would!  1  sincerely  hope 
that  you  are  not  the  latter, 

To  grow,  amateur  radio  does  need 
code-free  entry.  It  needs  what 
amounts  to  a  simple-to-attam  li- 
cense with  mainstream  operating 
privileges.  By  dropping  the  code  re- 
quirement from  the  current  Novice* 
and  deleting  the  10  meter  privileges 
for  anyone  entering  the  service  after 
implementation,  this  is  easily  ac- 
complished. Cost  is  minimal  and 
nothing  much  changes.  This  is  the 
obvious  solution  to  a  tough  problem, 
and  one  that  most  hams  would  be 
willing  to  live  with. 

Bui  there  is  one  fly  in  the  ointment. 
The  FCC  is  living  under  a  yet-to-be- 
proven  belief  that  rampant  cheating 
is  taking  place  in  Novice  licensing, 
and  that  they  must  do  something 
about  it.  I  was  amazed  to  learn  that 
they  are  convinced,  or  at  least  they 
say  they  are  convinced,  that  the  lev- 
el of  those  getting  Novice  tickets  in 
ways  that  violate  federal  law  is  so 
high  that  they  must  look  for  a  way  to 
violate  federal  law  to  abolish  the  li- 
cense! That's  right  I  say  openly  that 
the  FCC  is  rooking  to  circumvent 
Public  Law  259! 

A  Bit  Of  History 

When  US  Senator  Barry  M  Gold- 
water  K7UGA  sponsored  the  legisla- 
tion that  led  to  the  creation  of  laws 
permitting  the  FCC  to  use  volunteers 
for  both  amateur  testing  and  regula- 
tory enforcement,  he  threw  in  a  kick- 
er. Senator  Goidwater  dearly  under- 
stood that  the  survival  of  our  nation 
into  the  next  century  would  depend 
on  our  being  able  to  have  a  top-notch 
base  of  scientists  and  engineers.  He 
also  realized  that  amateur  radio  has 
always  been  a  major  route  by  which 
youngsters  reached  for  those  ca- 
reers. So.  the  legislation  contained 
wording  to  the  effect  that  the  Novice 
license  would  always  be  given  free 
of  charge. 

This  means  that  it  cannot  easily  be 
brought  in  under  the  VEC  testing 
system  unless  VECs  are  willing  to 
administer  the  test  free  of  charge — 
something  very  unlikely,  given  the 
costs  of  operating  a  testing  organi- 
zation. So,  the  boys  on  "M  Street" 
have  come  up  with  what  they  think  is 
a  way  to  solve  their  perceived  prob- 
lem of  Novice  cheating  and  at  the 
same  time  save  a  few  dollars  for  the 
government. 

Since  the  Novice  ticket  realty  can't 
be  brought  under  the  VEC  testing 
system,  they  propose  to  abolish 
and  create  a  new  h cense  that  can 
be  tested  by  the  VEC  system.  In 
the  process,  they  figure  that  they  will 
be  giving  much  tougher  technical 
examinations  for  entry  than  ever 


before,  so  why  not  kilJ  off  the  next 
step  on  the  ladder  as  well? 

This  writer  might  be  able  to  buy 
the  approach  if  not  tor  a  few  small 
items.  First.  let's  have  proof  thai  this 
massive  Novice  cheating  is  taking 
place!  So  far,  I  know  of  only  two 
cases  that  the  FCC  has  publicized— 
one  on  Long  Island,  New  York,  and 
the  other  near  San  JuanT  Puerto 
Rico.  Both  of  these  occurred  more 
than  two  years  ago,  and  nothing  has 
been  publicized  since*  Probably 
there  is  some  cheating,  but  Tm  will- 
ing to  bet  that  it's  no  worse  than  be- 
fore PL-259.  And  I  don't  think  you 
can  Name  it  on  that  farce  called 
"Novice  Enhancement.'"  because 
the  latter  was  of  little  benefit  to 
Novices,  it  brought  in  Technician 
Class  operators  by  the  hordes,  but 
Novices?  Who  is  kidding  who?  II 
should  have  been  called  Techni- 
cian Enhancement/*  The  commis- 
sion is  going  to  have  to  show  me— 
and  I  hope,  show  you — a  tot  of 
documented  cases  of  cheating  and 
abuse  to  where  the  viability  of  the 
Novice  license  class  is  at  stake  be- 
fore I'll  buy  that  poppycock! 

Second,  there  is  the  complexity  of 
the  proposed  written  test  element. 
It  would  amount  to  a  combination 
of  the  current  Novice  Class  element, 
Technician  Class  element,  and 
an  additional  five  questions  that 
the  ARRL  is  demanding  so  as  to 
appease  its  doddering  masses.  I 
don't  know  about  you,  but  to  my  way 
of  thinking,  forcing  someone  to 
memorize — and  1  say  memorize  be- 
cause that's  the  way  it's  done— that 
much  knowledge  just  to  talk  across 
town  on  220  MHz  is  not  going  to 
seem  very  enticing  to  very  many.  In 
fact,  it  will  probably  have  the  oppo- 
site effect.  I  seriously  doubt  if  the 
almost  minuscule  growth  of  today's 
Novice  can  be  attained  with  tomor- 
row's Communicator,  Those  of  you 
who  feel  that  "no  growth  is  good 
growth**  or  that  "our  bands  are  too 
crowded"  should  be  happy.  At  least 
until  20  and  40  meters  disappear 
from  use. 

If  I  had  my  choice  of  staying  with 
the  current  entry  structure  or  going 
to  the  Communicator  in  the  way  it 
has  been  presented  in  Docket  90-55. 
I  would  opt  for  the  Novice— and  t  am 
very  much  pro  no-code!  I  feel  that  a 
properly  written  set  of  regulations 
creating  a  no-code  license  would  go 
a  long  way  toward  revitalizing  ama- 
teur radio.  But  what  Docket  90-55 
offers  is  not  the  needed  klNo-Code 
for  Growth"  that  a  good  recruitment 
campaign  can  be  built  on  Its  noth 
ing  but  a  trade-off  between  artificial 
barriers  for  very  obvious  political 
reasons. 

Even  with  the  5  wpm  CW  test,  the 
current  Novice  ticket  is  a  lot  easter  to 
get — and  that's  apparently  what  the 
FCC  does  not  hke  to  see.  The  Novice 
also  offers  far  more  in  the  way  of 
privileges  than  this  "fallacy"  called 
the  Communicator.  And  maybe, 
generating  feelings  like  these 
is  the  real  aim  of  Docket  90-55.  That 


of  creating  an  air  of  discontent  in  the 
amateur  community,  and  throwing  a 
barb  at  the  American  Radio  Relay 
League — the  government's  long 
awaited  (and  expected)  return  volley 
north  toward  Newington,  Connec- 
ticut. 

In  my  view,  the  FCC  has  put  the 
ARRL,  and  the  rest  of  us,  into  a 
no-win  situation  If  my  assumptions 
are  correct,  we  are  seeing  the  result 
of  several  decades  of  the  adversarial 
and  sometimes  confrontational 
relationship  between  our  national 
society  and  the  government  body 
that  regulates  us,  lt1sa  mini-war  that 
neither  side  will  admit,  but  it  started 
some  20  years  ago  at  a  hearing 
before  the  commission  on  a  then- 
proposed  ban  on  CB  linear  ampli- 
fiers. 

Reportedly,  the  FCC  commission- 
ers were  very  much  disenchanted 
with  the  way  in  which  the  ARRL  pre- 
sented its  opposition  to  the  ban,  and 
the  relationship  has  been  downhill 
ever  since.  So  is  the  amplifier  ban 
that  keeps  you  from  buying  an  all- 
band  linear  that  you  don't  have  to 
modify  yourself  for  10  meters-  {Yet 
the  Illegal  CB  amps  are  still  available 
at  truck-stops  nationwide.  Some 
ban!) 

Who  is  the  Communicator  For? 

And  now  we  have  the  Communi- 
cator. A  putrid  excuse  for  a  code- 
free  entry  level  amateur  license. 
A  proposal  with  so  many  new  arti- 
ficial barriers  to  getting  new  people 
interested  in  amateur  radio  that 
I  cannot  believe  it  to  be  anything 
other  than  the  aforementioned  retali- 
ation from  the  FCC  to  the  ARRL. 
The  Communicator  will  not  entice 
youngsters  to  amateur  radio  be- 
cause it  offers  them  nothing  they 
cannot  get  for  $49  at  K-Mart  in  the 
form  of  a  CB  set.  It  wilt  make  it  more 
difficult  for  the  elderly  to  study  the 
material,  retain  it  and  join  in,  with  the 
number  of  questions  more  than  dou- 
bled. 

As  for  the  young  adult  busy 
starting  a  family,  just  forget  it 
The  Communicator  offers  little 
And  for  those  just  passing  into 
middle  age  and  with  the  greatest  lev- 
el of  disposable  income?  People 
who  have  traditionally  been  the 
backbone  of  amateur  radio?  He  and 
she  are  already  hard  targets  to  re- 
cruit, In  this  area,  the  Communica- 
tor, as  proposed,  will  be  a  "death 
knell/1  How  many  of  these  people 
have  left  of  their  own  accord  after 
getting  in  the  so-called  "hard' 
Novice  way? 

So,  what  really  scares  me  is 
the  fear  that  many  of  the  "doom 
and  gloom1  predictions  of  the 
publisher  of  this  magazine  will  come 
to  pass  well  before  we  depart  this 
mortal  world.  More  important, 
what  makes  me  angry  is  that  you  and 
I  really  are  a  pan  of  a  "contest  of 
will"  between  the  FCC  and  the 
ARRL  Pawns  in  a  chess  game.  I,  for 
one,  don't  like  being  used!  de 
WA6ITF 
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*  Five  User  Functions 
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"SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 


NO  TUNERS? 

NORADIALSI 

NOREStSTORSI 

tf&££>*'  MOCOMPROMISEf 

foDR  EXCELLENT  REVIEWS  JUST 

DON'T  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOGUE. 

-  See  f* via  w  in  Oc  I   ?}   \  944      *  Scpl   7 J.  1 96  5      Hweh  73,  1 946 

BILAL  COMPANY 

137  Manchesler  Drive 

FJonssanl,  Colorado  80916 

am  637OG50 


*i* 


Part  No. 

PL-5&9/USA 

83-1SP-105G 

83-822 

Pt-259.'5T 

UG-175 
UG-176 

UG-2I8JU 

UG-21D/9913 
UG-71B/9913 
UG-14GA/V 
UG-83fl/L 


Description  Pnce 

UHF  Male  Phenolic,  USA  made  $    ?0 

PL-259  Phenolic,  Amphenol  69 

PL  -2  5  9  te  f  I  on,  Amphenol  1.75 

U  HF  m  a  le  S:tver  Teflon ,  USA  1  50 

Reducer  for  f?G- 58  J20 

Reducer  for  RG-59  &  MINI  8  20 

N  Male  RGr&  2 1 3. 2 14.  large  body  5.00 
NMAfePttfor9913.9086  B2I4 

fits  U&-21IW  AUG  2 ISDN's  I  SO 

NMaSeforfl&€wnh99]3Pm  3  95 

H  Male  for  PC  8  with  99 13  Pm  5  75 

N  Matt  to  S02  3  9,  Teflon  USA  6  00 

N  Fefiiale  la  Pt  259.  Teflon  USA  6  00 


"THIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY" 

THE  FLR  CONNECTION 

213  North  Frederick  Ave.  #11 
Gaithersburg,  MD  20877 

ORDERS    1  -800-783-2666 

INFO    301-840-S477     FAX    301-869-3680 

PRICES  DO  NOT  INCLUDE  SHIPPING 

PRICES  SUBJECT  TO  CHANGE 

VISA.  MASTERCARD,  ADD  4% 

UPS  CO. D  ADD  $3,50  PER  QHDER 


CIRCLE  1 15  ON  READER  SERVICE  CARD 


Short  Multiband  Dipofe-V-SIopers 

from    AnTffttiik&M  fit  _fi__r    i  -  ii, 


CIRCLE  42  ON  READER  5ERV1CE  CARD 


Ready  to  Use 

F&siesi  foscaD  Tough 

Coax  Feed  Flexible 

3000  V  lnsul  Kiflle-Pio 

Q§Y-  $49.95 

^0*10    ^    51  ft  Jong 

Fullv  Assembled*  with  Tech  .' 
Add  55  Post  Jfc  Handling 

For  Tech  Infoptck  «rnJ  SI 


rtoo 

li  Man 


Full  Lcgsl  P^wet 
No  Lossy  Trap! 
Low  Noise 
Sever  Corrode 

*/;- $59.95 

nual  &  Marconi  Ad  n  pier 
Order  Hot-Linr: 

00-926-7373 


*Ve 


'F, 


EC  TOR  HINDER 


ZERO-IN 

THE    SIGNAL! 


HAND-HELD 

PHASE    SENSE 

ANTENNAS  FOR 

VHF  DIRECTION 

FINDING.  USES 

ANY  FM  XCVR. 

COMPASS  GIVES 

DIRECTION. 
ARMS  FOLD  FOR 
STORAGE-  TYPE 
VF-142  COVERS 
BOTH  2-MTRS  & 
220MHZ.   OTHER 
MODELS  AVAILABLE. 
WRITE  OR  CALL  FOR 
MORE  INFO. 
53.50  SHIPPING  &   TYPE  VF-I42 

CA,  ADD  TAX)     5129.95   619- 

J\     RADIO  ENGINEERS      565-1311 


3941    ML  BRUNOAGE  AVE. 

SAN  DIEGO  CA.92111 


CIRCLE  76  ON  READER  SERVICE  CARD 


rnrsi xnxo 


THE  K1FO  22  ELEMENT 
432MHzYAGI 


Model  Fp-22-432 
ATV  version  is 

available 


$94  95 


OfCTMCAL  VfOnCiLTKWS 

tern 


ffB  wiin 


5f>uhin 


MECHANICAL  SPECIFICATIONS 

I  nriylPi  14  11 

Pooin  1  *  emi  7  *  AMitninvtn 

E  r-whn  Hfir  AiumHiu*  fOfl 

WnourMrtt  »■  UW 

Mtft  JJ5  fca  1  5-  BiPHMIT 


Ls 


4LS04W^4BL£ 

FO- 12-144.  FO-tfr22aFQ-25-432.  FO-33^32.  Ft>1 1-440 
POWER  OiVlDERS  STACKING  FRAMES 


Wa  5iippiy  thos*  hard  (a  Und  parts  tor  the  nonTe?  builder 

3/tfl  Delrin  insula  ion  $12/ 100,  St  am  lea*  keeper*  S1  Qn  00 

Add  $5  UPS  S/M  lor  each  antpnna;  $7  wgisl  a/  Mississippi 

PA  r«tdems  add  63^  siett  tales  la> 


RL  TI  WD  ARRAYS 

1703  Wtrrcn  Si  reel  •  Xeu  CumlK'i  tiinci  PA  17070 
^  7 1 71  7  74  -  *2VH        T- 1 0  P,  \l .  1ST 


ClftCLE  71  ON  READER  SERVICE  CARD 


COMTELCO 


INDUSTRIES 


taKe^fiobiie'. 
MAGNET 


DUAL  BAND  MOBILE 
ANTENNA 

140-150  mhz  ■'  435-450  mhz 

150  WATT  POWER  RATING 

Supplied  with  12  tt.  of  RG  56  Coa* 

Choice  of  BIMC  or  PL259  Connector. 

'Afso  Avartatw  As  a  Body  or  Tnrnk  Mount 

Anlenna  Only  ...... ^.JlS.BS  ea 

Trunk  Mount  +.... .....12.00  ea 

Thru  Body  Mount .5.00  ea 

1-800-634-4622 
1-708-790-9894 

tkiSMsy  prtxkjctz  Matte  nff»U5  4 

COMTELCO  INDUSTRIES  INC 

P.O.  Bui  681429,  SchauRibura.  I L  60168 


? 


A 


CIRCLE  15  ON  READER  SERVICE  CARD 


CIRCLE  303  ON  READER  SERVICE  CARD 
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Uncle  Wayne's  Bookshelf  ill 


OIP22  *  The  Packet  Radio 
Handbook 

hi  Jonathan  L.  Hay*  KBIT 
an  excelled  piece  of  work 
Well  unrlh  reading  (of  both  the 
experienced  and  the  new   packa- 
teer       thedefinmve  guide  m  anu 

I  CUT  puckcl  operation   "' 

— GwynRwilyWlBEL 
Om\  $14.50 


03C09  •  Shortwave 

Clandestine  Confidential 

by  Gerry  I.  Deiter 
liminj  reading  oc*  book 
covers  jH  clandestine  broadcast- 
ing, country  by  enuntry  — lells  fre- 
quencies, other  unpublished  inior 
mjiion— >ipy — iniuj^enls— freedom 
figli  tc  r  ft  re  he  I  —  unit  re  h  is  t  radio— 
secret  radio— covers  all  Current 
publication   rMpagcv  S8.P0 

0SAQ5  *  Easy -up  Antennas 
for  Radio  Listeners  and 

Hams  to  fctfWnd  \t    \atl 

Like  lo  learn  how  tocnnviruci  faw+* 

i ,  easy  •  to-erect  antennas v  Eti^  v- 

up  Arttt'itmt v  wi I L  hel p  WW ,  VHj.50 


o» 


- 


AMATEUR 
RADIO 


iMtWi5  *  The  Beginner  s 
H andbook  of  Amateur 
Radio— 2nd  Editon 

by  Ckty  futtrr 
Combines  theory  arid  practice  in  an 
easy- -m-under  stand  lormat.  and 
provides  in  format  mn  fur  e  twos  i  mil 
and  in*  (a  I  ling  radio  receivers  und 
transmitters,  antenna*,  transmis- 
it  lines,  and  test  equipment.  400 
papes.  291  iMusiratuH  SIN. i mi 

in iwo*  DX  Power: 

Effective  Techniques  for 

Radio  Amateurs 

by  Eugwe  S.  lilmn  KSRSG 
2  5<j  pages .  1 0 1 1 1  u  si  rat  Luns.    £^ .  SCI 


Lanze  Code  Programs— {Available  on  SV*  "disk,) 
Inexpensive  complete  Mud}  etude  oute  programs  for  both  the  Co4  I2H 
Comnwidiircs  and  the  IBM  compatibles   Programs  include  updated  FCC 
question^    multiple  choice  answers,  formula*,  schematic  symbols,  dia 
gram*,  and  si  mutated  I  VEl  sample  tcvt . 

IBM  Parti 

Nmitc  IBMQI 

Tech  IBMO: 

General  IBMO} 

Advance  IBMCH 

Extra  fNew  Pooh  IBM05 

JBNC'J ?  »  Amateur  Riidlo  Part  97 
Commissions  Rules  September  30,   I'-WWl  ?'■♦ 
only 


L'nmn-iodonc  Pan  * 

COMQI 

COM02 
CQMtH 

COM04 
COM05 


Price 

*  1 4-95 

114.95 
SN.9? 
$19.95 
519.95 


Rules  ^includes  updated  revised 
disk  IBM  compatible 
S9.95 


1 0M0 1 2  •  Map  Library  by  Radio  Amateur  Caiibook  Ate , 

Includes  1  Prrfu  Map  of  The  World  4~color  40"  I  28' 

1  Map  o|  Nunh  America  4-coJot  30*  l£ 
I  Great  Circle  Chart  erf  the  World  4-eolar  *T  *  35' 


I  World  Alias  4<qlor  3fl  page* 


$12.00 


ARRL  BOOKS 


AR2300  *  Antenna 
Impedance  Matching 

by  Wiifrrd  V  Canm 
\ii\  in.  cd  amaictrrs .  antenna  ileii  e  n 
engineer  technician*  Most  com- 
ptehen'Hive  hook  uvfittcfl  on  uung 
Smith  CI.  -i  i .  lit  E0lvin|  impedance 
ni.j[L-hiH£  prnhletOl.  $(5.flC 

\R247:  »  Tune  In  the  World 

with  Ham  Radio  Kit  (8th  ed) 
tanaed  trat  coven  ihc  gjuestuai 
pool^  tin  Nov  tee  cunn  fivcn  on 
eaba  I  l9S9andlaler  C  rde- 
feaching  and  code  ^practice  ca*- 
»tles  tnetttded  in  the  •  VI  9.00 

ARMW  «  Tune  in  the  World 
Bookonl>  514.00 

AR2I97  -  Data  Book 
Valuable  aid  [olhe  RF  design  engi- 
neer, technician,  radwi  amateur. 
and  f  \ pern oemer  Commonty  us^l 
tables,  charu.  audi  tboM  rurd-io- 
rerncmber  turmulax.  SI 2.00 

ARAJ4I  •  Interferenca 
Handbook 

WnWcn  fTorn  an  RR  *|eulh,i  per- 
spetiive  His  expenenct:  in  wU  log 
■f  ncej  farence  prohle  rm         %  1 2  <  00 

AR2«7|  -  W1FB9  Helper 
New  Hams 

A*/3toa*/A-V^»'f/'J> 
Guides  the  neweonuner  through 
the  maze  of  ne»  operating  and 
technical  procedures  put  together 
asuiMjnandgetonthea.r    Si 0.00 


AR!67o  •  ARRL  iWO 

Handbook  (&7th  ed.| 
Dv«   laM  page*  and  over  2100 
table*,  ftfurei.  and  chart;    Me* 

antenna  projects  tncIuiJc  three 
■!i  'perfonnaflCeVa£i>  for  144. 
[I.  and  432   MHz  designed  by 

Sieve  Powlishcn,  K 1 1:0.     423.00 

^ — ^— ^^ta^B- 

AR0402  ■  Solid  Si  tie  Design 
< "In k  k  tul I  of  g*w»d,  haste  mforrtu 
i»on— i man!  dcsijjins  and  appticar 
tion*.  descriptK  -eccni 

trarvsmitten,  pimcr  i4ippbes.  and 
mtei|utpmeni  112.00 

AR20ti^  •  ARRL  Antenna  Book 
keprornt.%  the  best  Atinl  rnOM  hijjh' 
h  regarded  irformutinn^ni  jritennu 
fundamental*.  Iraitamtisibn  lines, 
design,   znd  .(ton  of   Mi 

anlcnn  |  S  18.00 


I6S42  -  Shortwave 
Propagation  Handbook 
ij  fTaani  Imwtt  wjaSK 

tad  Ttd  Cohtn  V4.VA" 
Sew  replied  edition.  Contain*,  up 
ny  the  minute  informatinn  and 
charts,  and  guides  you  through  pro- 
during  yotlf  own  propagatiLi'Ci  data. 
1 54  pages ,  paperhacl .  *  '> . '  »5 

0IPCJ44  -  44  Power  Supplies 

for  Your  Electronic  Project 

by  Ruben  J.  Trsiittrand 

Jii/iiithtin  t.  \lava 

Wfiaen  at  the  basic  level,  perfect 

for  the  beginner    The  reader  is 

given  enough  electronic  theory  to 

understand  the  concepts  explained 

throughout  the  btxtk.  1 15+95 

IOW020  *  NeRJ  Original  7nd 

Op  f»i  Jim  ftof/trfy  .VtfzU 

A  new  edition  in  un  caa>-tr>use 
"wheel"  formal  Simply  dial  the 
prefix  and  instantly  have  available 
Beam  headi  n$ v  C^nnnem  «defnifi- 
cations.  Zone  hJenfiCaliOfi  Poala) 
rates,  and  more.  tt.95 

ihPB6  *  Pack  el  Users 
Notebook 

hy  Hark  Rvgtn  k-SA&T 

Qvct  90  dm  grants  show  tried  und 
true  cottnectioDS  for  popular 
TNCs,  transceivers,  and  com  put 
er^  A  genuine  rujis-aiid  boltv  how  - 
to-do  manual   Brand  ne  * !      $9.95 

INP53  *  The  Pirate  Radio 
Directory  1990  Edition 

by  Gear^t  '/.ttirr 
Conutns  dala  on  same  100  pirate 
^jiums  which  were  active  during 
L999  Sectfonj  nn  how  io  tunc  m 
pirate  broadcasts  end  how  to  get 
CJSLs  from  pirate  iaaiioit]     S7.95 


E)9D:2  ■  The  World  Ham  Met 

Directory  by  Mike  Witkow&ki 
New— second  edition  no*  nn 
6CMJ  net  LiMing*.  This  book  intro- 
duces the  %pc-cial  mierest  ham  radio 
netwitrk^  and  show«*  yim  when  and 
w  here  yeaj  can  tunc  them  tu  S9.50 

01D29  •  The  Illustrated 
Dictionary  of  Electronics 

(4th  Ed.  1986} 

by  Ru/uk  P.  Turner 
and  Stan  Gihtiiwo 
Over  450  detailed  drawings  and  di- 
agrams. Cher  27.000  terms  arc  ad- 
dxessed  in  oSO  pa£o  Pmvtdea 
clear,  brief,  and  easy-to-undcr- 
stand  dcl"Lnjtn>n*.  An  e ti client  dK 
nunary  lot  the  hobbj  rM  w  profes- 
jiional.  $24.95 

I5A0O? •  Scanner  and 
Shortwave  Answer  Book 

by  Bob  Grove 
Whether  you  have  diflicoli>  calcu- 
lating world  tunc  /"nk"*  ^  an?  try 
rng  lo  ftgute  out  lulfihen/..  mega- 
bercr.  and  meter  hand,  thts  book 
w ill  prnv  ide  the  answers       SI3.95 

IOP0W  •  1990  International 

Callbook 
Lms  "HKUKN!  licensed  rudio  amfl- 
reurs  ui  the  countries  nupiide  N^orth 
America  Covers  South  Amenca. 
Europe.  Africa,  Asia,  jnd  the 
Pacific  urea  i exclusive  nf  Mawao 
and  the  L  S  posse  SJ9.00 

0"A66*  Aeronautical 
Comm  u n  ieai  ions  Ma  nd book 
by  fttthert  f .  £rai» 
An  eaJmiSttva  and  scholarly  treat- 
ment ef  thdrtwftve  aeroRautlcai  lis- 
lening.  This  book  is -we'!  ■"  ;:th/i.,,i 
and  up  to  date  266  pp  S  19.95 


AH  1 250  •  Log  Book  — 
Spiral 


13  Ji 


ARVOno  •  ARAL  Operating 

Manual 
Packed  with  informal  ion  on  hov 
make  the  best  use  of  your  station, 
including:  interfacing  home  com 
putcrv  OSCAR.  VHl    I.  Ill     Ctm- 
testing,  $15,00 

ARiB.S?  *  Morse  Code: 
The  Essential  Language 
byLPtttfCmrwaJr  W3DHV 

Tell*  of  the  evolution  from  vtrnejM 
key  lo  computerv  Otses  practical 
advice  on  learning  ine  code  and  its 
modern -da*,  uses  S5.0O 


AR22fi  •  Operating  An 

Amateur  Radio  Station 
gned  i«j  an>*er  the  bass  ques- 
tions die  beginner  may  ha^e  about 
eouipmeni.  aniennas,  and  proce- 
dures  SI  .00 

AR2286*  Firat  Steps  in 

Radio  by  DougDcMo*)  WtFft 
Series  of  GST  articles.  Basic  ckpla- 
narJofo  of  drcalt  components  See 
component  assembled  into  prjktL 
circtiila  and  now  the  circuity 
makeup  >  i  nit  radio  gear  &5.00 
\1HU?l  *  Transmission 

Une  Tranaformefs 

by  Dr,  Jtrry  Stndt 

ccmypei  of  windings,  core  rna- 
icnah.  fractloti-ii-nuiD  unujin^s. 
effkriencen,  tuuliiwindiric  and  icti* 
J  transformers,  buiunsn  luriUations 
■1  high  impedance  levels  aiui  I 
equipment  S 10, 00 

AR0I94  •  Antenna 

Compendium  Vol,  1 
Matenak  on  serticals.  quads, 
loops.  Yafts,  reduced  size  anien  - 
ruis.  halunv  sttnih  Charts.  Anten- 
na polar  i/Jtioii .  jnd  oiher  mlerr>l- 
irm  subjects.  &  10,00 

AR2545  *  Antenna 

Compendium    Vol.  2 
4  2   papers  covering  verticals. 
4uadv  ntuhiband  and  btoad 
band  s>siem«,  amerma  leleuicm, 

and  ittndi  nwre tll^9t 

ARtMKK  •  WIFBs  Antenna 
Notebook 

bytkwgDeMa*  Him 
Get  the  bcsl  pcrfDrmance  out  m 
unribinisive  wire  untennits  und  ver- 
ticals.  Build  tuner  and  SWR 
bridges. m.00 

AR0348  •  QflP  Noteoook 

tytkwgOrMav  WtFB 

Presents  consifuciinn  profcett  for 
the  QRP  operator,  trom  a  vmpk  I 
mm  crysiai <omroikd  transmuier 
DO  more  compter  transceiver  de- 

iiijins  So.  00 


U2C30  *  The  Commodore 
Ham's  Companion 

by  Jim  Grubbt  K9EI 
160  pages  of  useful  mionnaiaoa  on 
selccti  ng  a  Commodore  computer 
for  the  ham  shack*  where  tn  find 
specialised  pmprarn*,  the  Com 
rnodorc -packet  connection,  and 
morcf  S9.50 


n.tsii  •  Shortwave  Receivers 
Past  and  Present 

Edited  by  fttij.  Qstermm 
Concise  guide  to  200  ♦  short  w  av  c 
receivers  manufactured  to  the  last 
20  years  Gives  ke_s  mtonmalion  on 
each  model  including  coverage, 
display .  circuit  typcf  performance . 
new  value,  Used  Value,  etc,  PootOl 
Dfl  mow  models-  The  BIjeBiMik  erf 
ihortwttvc  radio  vakw  1^7  h  104 
DaaevH.iill  $o.95 

01AS7  *The  Shortwave 

Listener  s  Antenna 

Handbook  by  R^btrt  /,  Ttid^wt 
If  readers  are  looking  for  wa>»  in 
beef  up  their  shortwave  reception 
capacity  ^nd  increase  Jjhtening  en- 
loyinuiii.  thi.s  handbook  can  inavi 
ln'\v  lo  accortiphsh  it  easily  und  in- 
expensively sn.fki 

,,-!■•>,  r r>e RTTY LisaefMi 

by  Fewd  Oti r tina* 
Thii  speciahred  book  compile* 
aaa  I  through  20  of  the  RTTY 
listener  Newsletter  It  contains  up 
in  dale,  hard: -to- find  information 
onudvLincc  R1TV  ;uid  FAX  mont- 
luring  techniques  und  frequencies. 
I56pp-  t!9.*»f 


ARAL  License  Manual 
Beginning  wuii  Tunr  in  ibr  W^rid 
Kirn  ti*$m  &*&>  for  the  Sovice  and 
ptDgresunf  throufh  the  eiitkaJly 
aC claimed  ARRL  tktmst  Mannar 
series  for  the  Technician  Uirouuh 
E^truCliiis,  accurate  tcxi  explanj 
tiuns  4  ■  i  (he  material  covered  jlang 
with  l-CC  ijueMU'ti  pooli  Jnd  nn- 
siAcr  keys, 

AR3375  •  Technician  Class 
AR238.1  •  General  Class 
AR0166  *  Advanced  Class 

kachi*.oo 

AR2J9 1  •  Extra  Class       Uf.00 

AftOllO  *  Vagi  Antenna 

Design 
Material  from  u  scries  of  sTticlel 
publisliL-d  b)  Ham  Radio,  polished 
and  expanded  i^  Dr.  I.jwmhi 

JI5.00 

AR2073  •  Novice  Antenna 


AR0477  *  Low  Band  DXing 
How  to  meet  the  challenges  of  the 
dd fereffl  for  60 .  «0.  and  40 

meter  propagation  *nh  etJr. 
amennas.  equipment,  and  operat 
mg  itiiatcgies-  410.00 

AR2030  *  V our  Gateway  to 

Packet  Rad  lo  3  no"  Ed  ill  on 
iiiii-J  v^ith  informal  iiin  fnratl  ama- 
tetlfl  Icllv  every iliinjt you  need  Ui 
know  about  this  popular  ne* 
mnde  how  m  frt  sianeiJ,  equip 
mraa><^  need,  and  mure     %HJtm) 

\RZ456  ■  FCC  Rule  Book 
(nth  ed) 

Sew  Edition  is  almost  Mr"; 
fitter  The  tutorial  chapters  in  ibc 
frOffl  of  the  hook  ^re  a  mapi  up 
Ht.ilU1  over  tlte  previous  editom^  A 
niuvi  lor  evatrv  active  rad  to 
teur  t*.00 


,es  Leamruni  amrnna*  op- 
eras, u  hat  governs  their  erfea^e- 
ness  for  short-  and  Uin£ -distance 
eommunaation,  jraf  niofe     Sft.00 

ARwr  •  ARfiL  Repeater 

Directory  1990-1991 
Almost   IN  J  NX)  listings  Oficludint: 
updated  ttftlnffi  lor  MS*  GA,  SC. 
NC     FN    KY,  w\    andVA>wiih 
over^  peateis  Band  plans. 

CTCS L  Tow  CrUMf,  compi- 

iaion  *f\  frequency  c^'nudinators, 
ARRL  Special  5c  ^nd 

beacon  hMins  from  14  MIL'  io  24 
GHf  16.00 

AR2(W>  *  Complete  OX "er 
2nd  Ed.     by  Bab  tMckrr  K9tXSTt 
Learn  bow  tn  hunt  DX  jnd  obtain 
hard  -to  cet  QSL  cards         SI2.00 
kR  I5D0*  Radio  Frequency 

Interference 
Conuins  infurmaitefl  tn  help  solve 
RFI  problem*  Good  lechnical  ad 
vice  from  ARRL  stall  on  mieric: 
encc  from  transmitter^  and  elecrjt- 
cvices,  S5-IW 


AR^n  *  Hints  and  Kinks 
find  the  amueri'Mhauncky  prob- 
lem. Ideas  for  setlinf  up  sour  fear 
for  comfortable  and  efficient  oper- 

SK.00 

AR2103  •  Satellite  Anthology 

f  he  JdteM  jnf.irni,ii.ioii  onOSC 
M  through  13  Hi  wall  tis  the  RS  s-iitel 
I i te  v  Inforrt  i          n  the  use  of  d iy. 
ital   itiixlri^     tracking,   jniennas. 
RTDAK.   i'                 puter,   and 
more' 15.81 

>      *  Satelliti 

Eapenmenters  Haodbook 
L  ruler  iwie  enver  tv  what  the  Ataa> 
lu-tir  Rjklio  Operator  tieed&to  kno« 
ui  tudcr  la  comniuiucate  through 
I  >S(AR. satellites.  S10.00 

AR2»9i  *  Space  Almanac 

b\  Anthom  ft  Curtis  A3  AAA 
Euraordinary  boi^k  Caprure-  the 
rniakurtg  recent  news  ffom 
ipace  Includes  about  40  paaes  on 
Amateur  Radio  saielh£e>  Find  al 
most  any  o^ufig  you  nu^ltt  *afti  U> 
know  about  man  s  tup  lo  the  stars. 
%0  pages.  S20.00 


0IC80  *  Master  Handbook 
of  1001  Circuits — 
Solid-Slate  Edition 

njr  KemdaB  Webster  Srnimu 

With  this  outstanding  fxfefener  in 
band,  elect]  hobbyists  and 

professJotuiJs  will  never  have  to 
search  for  sc-henKitics  ;i^,nii  ( "oiit- 
pldtdiy  updaiedi  the  hook  U  tltor- 
LRighly  imlcved  and  all  1 00 1  cir- 
cuits arc  clearly  illustrated  420 
S 1 9.50  soft  cm  er 


09824  »  Radio  Handbook, 
23rd  Edition 

Wiifiom  J.  Orr  W6SM 
This  book  ia  HJled  with  840  pages 
of  everything  you  wanted  d>  kmiw 
about  radii*  communication  \\m 
will  get  an  nsjepth  study  of  AC 'DC 
rundarnentaJs.  SSB.  antennas,  am- 
plifiers, power  supplies,  and  more 
S29*50  bard  cover  only 


H3R0J  *  World  Press 
Services  Frequencies 

(RTTYJ 

by  Thomas  Harrington 

WSOMV 

A  comprenensive  manual  covering 
Radjotcletspc  news  monUonnf-— 
contains  all  information- ajitenna. 
receivers,  temiinal  edits,  plus 
tttree  extensive  trequencj  lists 
Covers  o5  World  Press  5ervu?es 
broadcasting  tn  En^li^h  'The 
Original  Press  B<Hifc/'  JM  pnyes. 

SIJD 


IOIXW  ■  1990  North 
American  Callbook 
Lab  ower  900.000  licensed  radio 
amateun  in  all  enuntnes  of  North 
America  (fives  ■calls-,  names,  and 
add  re  ;.s  inromution.  SiK.tKJ 


0SC63  *  Commodore  64 
Trouhleshooling  & 
Repair  Guide 

rt>  Robert C  Hrrnnrt 
This  book  will  guide  you  step  by 
%iep  througb  the  compile  titles  ot 
ma  kin?  simple  repairs  to  youi 
Commodore  W  $l*.5fl 


OJClfj  •  C64/12S  Programs 
far  Amateur  Radio  & 
E  lectro  n  tea      by  Joseph  Can 
The  electronic*  hobbyist,  pro 
frarrrmc  r .  engineer ,  and  tecruuciar 
will  ertfoy  the  uvi-oriemed  pro 
grams  for  anuieur  radio  and  elec 
ironies  in  this  book .  41 4.  ?* 


1 1 TS8  *  Tune  tn  on  Telephone 
Calls  by  Tom  Kneitei  K2A El 
This  book  is  lormuttcd  as  a  fre 
ituency  list,  with  ueutkd  oescnp 
lions  of  each  scrsice  and  it*  lota 
Hon  in  the  RI*  vpectrum  It  pros  hJc 
all  die  basic  information  fne  the  ca 
^.uaJ  listener  to  est  started  wish  ra 
din-telephone  monitoring,  an* 
many  detail \  for  the  anient  embus? 
SH  %\2.<* 


J5B0O  •  SolW-State  Projects 
You  Can  Build 

by  Rudolf  F.  Graf 

Ge&rgeJ.  Whalm 
rtavc  you  icarcrted  fur  irulJcrujing 
nmivutivc  projects,  imaginiHively 
tegignod  ,ind  skillfully  debugged  t" 
*li  run  lute  your  awn  creative  think' 
fig1?  If  so,  I  hi*,  book  Wra  written  far 
^ou!  $10.50 


J3R02  *  RTTY  Today 

At  £J«w  /»*  nun  K-fTWJ 

The  new  and  only  up-io^ic  RT- 
rv  book  m  matttmee.  Covers  all 
fleets  of  RTTY— RTTY  And  Home 
rompuiers  -  most  nmipivhL.-ri.MVs; 
RTTY  jtuiJu  ever  published.  Fully 
Jlun-truted.  A  must  for  R  TT'Y  fjns. 


E2C30  »  The  Commodore 
Hams  Companion 

by  Jim  Grubbs  K9Ei 
160  pages  of  useful  iiiforiTMiK w  on 
idectuig  a  Commodore  computer 
Far  the  ham  shack,  where  to  find 
tpeciah/cd  programs,  the  Com- 
TKKtnre-- packet  connection,  and 
nore?  $J>.50 


33M22 1  *  US  Military 

Com  mimical. on  s  (Pan  1 ) 
DcaU  mih  US  MiltLir.  atmmuni- 

;ation  channels  on  thortwiYc. 
Cover*  frequencies,  background 
^npiiiKlo pons  frequent  to  for  the 
Ptiilippox-v Japan  and  Korea.  Indi- 
in  and  Pacific  Oceans,  and  mure, 
linage*  SI  2. 95 


:rtM222  •  US  Military 

Communications  {Pari  2) 
Cover*  US  Coastguard.  NASA. 
TAP,  FAA,  Dej*.  of  Energy  ,  Fcd- 
tjI  Emergency  Management 
Xgirocv,  Ditaiter  Commuflica- 
**&,  FCC,  Dept  of  Justice  From 
14  KC  lo  9073  KC  79  papa. 

SI295 


>3M223  *  US  Military 
Communications  {Part  3) 
vispart  completes  I  he  vustt  overall 

LjutiiKS    h'-   "f   L  S  MiU.ir.    .i  i 
from  8993  KC  to  27.944 
X  78  pages  112.95 


10A.143  *  All  About  Cubical 
Quad  Antennas 

*y  H  i/feun  Off  tt'tf&U' 
Stuart  Ctrvan  W2LX 
The  "Qittic"  on  Quad  design. 
theory.  construction,  operation. 
New  feed  mill  mulching  lyitems, 
Newdatu.  S9-50 

10A.U-:  »  The  Radio  Amateur 
Antenna  Handbook 

by  William  Ore  H  ASAlS 

Smart  Cava n  W2LX 

\i*i  beam  theory,  convrruciion. 

operation     Wire   twjnn     SWR 

curves     Matching  *> sterna     A 

"musi"  for  serious  PXer*  $11.50 

IOAA4n  •  Simple.  Low-cost 
Wire  Antennas  for  Radio 
Amateurs 

by  William  Orr  WtSAl/ 
Stuart  Cowan  W2LX 
AH  New1  Low-cos*,  mutti-hund  an- 
tenna-*, inexpensive  beam*  "In 
visible""  antennas  far  hams  in 
LiKn*gJi"  lacniofls!  New  d*U 

Sli-M 

IDAU:  *  All  About  Vertical 
Antennas 

by  William  Orr  W6SAI 
Stuart  Cowan  W2IA' 

Effective,  low-cost  verticals  10- 
160  m,  -DX,  multtband;  compact 
\ertirals  fur  small  spaces.  ^rnumJ- 
ina .  tett  equipment;  lightening 

siojy) 

IOU47*  All  About  VHF 
Amateur  Radio 

by  William  Orr  W4SAI 
DX  propagation.  VHF  Yagi  and 
Quad  beams*,  repeaters  and  how 
they  work,  OSCAR  satellites  and 
how  to  u»  them,  Si  1 ,95 

.ft a  24  *  Vertical  Antenna 
Handbook,  2nd  edition 

by  Paul  H.  Lee  S6PI. 
A  cIju&il  Reprinted  with  upiLiic* . 
including  an  addendum  on  antenna 
design  for  160  meters.  Also,  feed- 
ing and  matching,  short  verucak. 
§[Found  ef feete,  and  more 
1 19  page* .  paperback  19. 95 

09V 1 1  *  Tha  Basic  Guide  to 
VHF/UHF  Ham  Radio 

by  Edwrd  ,W.  NtM 
This  hook  provides  .i  llrsi  rule  in- 
troduction lo  life  on  ihc  2ft  and 
I  r25  meter  band*  as  well  as  23,  ?3. 
and  70  CM  Sfe.50 


04MM  •  GGTE  Morse  Tulor 
Room  dta  for  [BM  PC.  XT.  AT, 
and  citinpaiibles.  Learn  the  InCCr- 
naiiinKiJ  Morse  code  ot  improve 
yuurcapuhihikes.  Oncd^keilc  will 
take  you  from  beginner  through  ex- 
tra duSN  In  easy  jjclf-pqced  Icsaons. 
Standani  or  Furnsworlh  mudc. 
Code  speeds  from  I  to  over  J(M 
word*  per  minute.  $19.50 

Q5F94  •  Crash  Course-  in 
Electronics  Technology 

by  Louis  £\  Frrnztl  jr. 
Wnh  a  proven  format  of  pro- 
grammed instruction,  tfti*  book 

aa 

leae fie*  yqo  the  basics  of  eloclr icitv 
and  elecirrptiics  in  a  step  by  -step. 
ej.\y-ii>  cinJcrytjrul  hishmii  S2L50 

U\  B033  •  Talk  To  The  World: 

Getting  Started  In  Amateur 

Radio   fry  jamr*  P.  Ihix  K3JD 

and  Marion  Ktyttr  SUMK 

Provider  information  and  practical 

tipi  on  obtaiittng  a  n  iccrac. 

AulhoTi  take  the  mystery  am  of 

technical  and  procedural  aspects  of 

ham  radio SI  1,50 

09S42  *  Tbe  Scanner 
Listener's  Handbook 

by  frjfward  Sonmrr  &2RFF 
Get  the  must  out  of  yimr  w -inner 
radio.  Covers  getting  started,  scan- 
ners and  receivers,  antennas,  coait- 
ial  cable,  aecessoriei.  uoniputer 
controlled  monitoring,  mure, 

$14.95 


ttS2iJit  ■  Radioteletype 
Praas  Broadcasts 

by  Sfichatl  Sckaay 
ThiN  Prcvv  Book  covers  %t hetfuk-* 
of  many  Presi  Servicei  hy  time, 
frequency,  and  country  braadcapt- 
ing  in  Bngli»h.  French,  Gcrmuri, 
^punish,  and  Portuguese  iXMiiili'M 
Preu*  Agency  Portraits.  1 20 pp. 

$12,95 


O3K205  •  Guide  to 
Radiol eletype  fRTTYJ 
S  tat  lona        by  J.  Klmtenfms 

Hut  updated  r"amou.v  book  eaveni 

aJi  RaU  i  oi  eletype  Stan  on*  Trom 
3  MH/-.10  MHz.  Pm»,  Military. 
Conn  lie  n- lilt,  Metco,  PTT\.  F.m- 
hasijer.,  and  more.  105  pp. 

$12.95 


OlTOi  •  Tfansmitter 
Hunting:  Radio  Direction 
Finding  Simplified 
by  Ji,wph  D.  MaeU  KM)  \  and 
Thomas  .V  Curiet  WR6L7.Z 
3 3ft  pa^e%.  Z4S  ill usti  $17.50 


03S04  •  The  Hidden  Signals 
on  Satellite  TV 

bv  Thomas  P.  Harrington 
and  Bob  Cooper  Jr. 
New  htXTk  \hoVts  and  telh  how  lo 
tune  in  the  many  thousands  of  Tele- 
phone. Data,  telex.  Teletype .  Fac- 
simile Signals  on  mnsl  of  ihc  TV 
Satellite*,  covers  equipment, 
hookups,  where  to  tune.  Only  book 
covering  these  tecrd  signal*  on  ihe 
faidhiea.  ptin  all  sobcamm.  134 

$19.50 


05P67  •  Mastering  Packet 
Radio:  The  Hands-on 
Guide 

by  Daw*  Ingram  K4TWJ 
Packcl  radio  b  the  hotted,  most 
rapidly  expanding  area  of  amateur 
coiTimuriiCiJiijnjs.  Written  for  the 
amateur  enthusiast,  master ing 
Packet  Radio  will  put  you  on 
ihc  culling-  edge  of  this  digital 
communications  irvoltition 

$12.50 


THE  WORLD    $4.00 


^^f"*^"^™^^^^ 
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I5S003  •  Communicationa 
Satellites  (3rd  Edtion) 

by  Larry  \  an  Horn 
Includes  chapters  on  chunneli/a 
lion  band  plana,  ifaasponder  idrn- 
tificaliun.   ml^maitonaJ   satelliles. 
and  more  $7.60 


I5D90  ■  1990  Shortwava 
Directory     6th  Edition 

byBobiimrr 
An  excellent  reference  for  North 
American  shortwave  listeners,  this 
DXer's  bible  is  crammed  with  up- 
to-date,  accurate  frequency  and 
user  information  from  I0K.H/  to 
30KHr  $16.95 


06S57  *  1 990  Passport  to 

World  Band  Radio 

by  International  Broadcasting 

Services/,  tJd, 

You  can  him*  the  world  at  your 

fingertip*.  Vim'  [3  get  the  latest  m.i- 

tion  and  lime  gridi;T  the   19*Ki 

Buyer's  Guide  and  more.  384 

page*  IN.50 


How  can  the  World's  Best  DX  Map  coat  only  $4,007  Obvi- 
ously, a  serious  blunder  which  you  should  lake  advantage  of 
before  we  discover  it.  This  is  the  only  world  map  in  black 
and  while  so  you  can  color  in  ihe  countries  us  you  work  them! 
Further,  it  has  almost  all  of  the  official  (ARU  400  countries 
on  it,  which  no  other  map  at  any  price  has. 


ODE  TAPES 


For  Better  QSOing 

These  arc  books  thai  onr  editors  feel  arc  execftem  additions  wj  every- 
one '  %  reading  experience  A  llbough  they  arc  not  necessarily  ham  radio 
bookv  they  are  thought  pfmi>iung  and  timely. 

tsooi  *  "Suretyifou'reJoklnii.yf^Fevnmanr 

by  Richard  P.  Feynman 
Richard  h'eyfitnan,  who  won  ihe  Nobel  Pnie  in  pnyifct,  was  one  of  ihe 
*nrkl\  ^rpjjicst  theoredcsl  physicists  and  thrived  on  <uitragcou&  adventure 
Hetimlcd  iikii  with  Einstem  and  bohr,  discuued  gamhhna  odds  utlli  Nitk 
the  Greek  and  atXijntpiuittil  n  htlld  lid  the  banco  dm rm  Tin*,  is  Pejnnian \ 
asonuhm^  fife  dory— a  oombudible  mncrure  of  hich  intelligence,  unlimited 
cunoMty .  eternal  skq^icwn.  aftd  rapng  cbiH/pih  £8-9$ 

19-VKi:  •  Ch*o».  Making  a  New S«*efle*  byjamtt&tuk 

fZbaott  record*  the  bfrdb  of  ■  nc*  science  Tha  new  Kiencr  orTei>  a  *  ay  of 
seeing  order  md  pAcm  wftctt  former^  onJ?  die  r*oJom,  ihc  erratic ;.  ihc 
impmtieLiMe— id  Jwn,  ine  chmnu: — had  been  obierred.  After  rejdtnf 
Chan* ,  you  will  never  kiok  M  the  work!  tn  quHc  uV  *arne  *a>  again     $9.95 

2uMf>*i  '  Computing  Across  America 

by  Sic>r*  K.  Roberts  N4NRVB 

Sil:v^  knU-n.v  iui.s  wrintr-i.'Lrtiulcs  int  7.T  Afj^j/jnculNHit  Hid  techniL'iil  n.^pcct.*. 
ot  his  l;S  n»ur  on  his  recunthertt  hicycle.  Thin  book  covers  his  adventures,. 
people  he  met.  and  places  he  uw  [f  your  lifetty lc  scem»  11  link  LTOnfimrig, 
dicx-lL  1  hit  hook  ™i  -  $9^5 


i»  *+  hi  thr  HKntr  tmi*  lu-ha  u  m  urniir  Bfcr  ttntr  uumqitri&lrantlhtltii 

1  mumpffHrm,  Here*  nh  the  ™ri4  !l  emira  code  rtmne-  tew  tftktmwmt*  iifkami 

n*  f.itirn  tftftr  hanari  rfrji  iUnucing  trh-  iknfftw  mtv   fr'j  fijtlwff-pti*  '    Who 

™*i>ptf  art  nbfr  tn  nhtp  through  iht  rVWnr  irvt  aflrr  \f}fmling  tes.i  than  three  haun 
■jj,  n  ,tfi  Gettiiii  md  The  StU  kirt  Pectpb  wftw  huvt  stven  up  <*n  i^/vr  arth  <  f tunes 
fmi  ihi  \  ,  mr  dr*Pi  ibejah  m  4 j  it//'.  Gvl/iH  ttftirr  yimt  Gftirrui  ?  ft  '$  about  time  Usr  fht' 
HimI  titftArr  u'Jii  viyit'l!  br  iherr  h?ft>rr  wu  Jt/ri'»n  1^  1  mtt'A ^InruUJt/  if  (fjjrruw^, 
,'ifli  fmJealrtHut  tmnfuifrh  \if*pcafx  to  cuuir  irrrparablr,  tti-r^fryahif-  fwfttta- 
yem  brain  tlamage,  Untte  Wame  mtrpn  a±-  rjaprndhtSt)  *luuei*r  fit*  on  irking 
kttl  hap/wit  la  tht>i*  *ht* are  jfrm  >/j ik tmaiifk  touie  Ihe  t  >■« raeeaa  2(lHfim  tup* 


Uncle  Majnes  Bookshelf  Order  Form 

You  may  order  by  mail,  telephone,  fax,  or  our  Bulletin  Board.  All  payments  are  to  be  in  US 
funds.  Allow  3  weeks  for  delivery. 


*TD5    *■  Genesis"  15.95 

wpm— Xhit  is  ihe  beginning 
pe.  ULing  you  ibrough  the 
it  letters.  10  numbers,  and  nec- 
^■4.rv  punctuation,  complete 
ith  practice  every  step  of  the 
iy,  The  ease  of  Learning  g |Ves 
in  tide  nee  even  to  the  fuini  of 

Lift 


Tl^    "flack  Breaker"     S5.9S 

*    %»pn>— fTode  groups  again. 

a  brisk  134  »pm  so  youTi  be 

illy  m  ease  whes  you  stt  dxv*n 

front  of  a  steely -eyed  vofun- 

-r  etjuniner  who  starts  sendt- 

u  plain  Unguage  code  Jt 

U    13  per,   You'll  need  ihih 

ira  miirgin  to  overcame  the 

pink  universal  In  mast 

■  ft  it  Italians,  You're  come 
-.  hir.  mi  don't  get  code  sir. 


73T06  "Th*  Sticklrf "  S5+«5 
H  ■*  vi  pm — This  ts  the  practice  tape 
for  those  mho  survived  the  3  wpm 
tape,  and  fe'i  also  the  tape  for  the 
Novice  and  Technician  licenses.  It 
is  comprised  uf  one  soitd  hour  of 
code.  Characters  are  seni  m  13 
wpm  and  spaced  at  5  wpm,  Code 
groups  Lire  c n t ire ly  rando ro  c hu mc- 
teri  sent  in  group\  ol  five—  defi- 
nitely not  metnorizable1 


Tmti  "Courageous"  15.95 
Zt4  «pm— Congratulation^ 
Okay,  the  challenge  of  code 
ts  vhhtiS  gotten  you  this  fir;  so 
don't  quit  now.  Go  for  ihe  entra 
class  license.  We  send  the  code 
faster  than  20  per.  It's  like  W*tf» 
in^i  liiJid  weights  an  your  feel 
whett  you  run  You'll  wonder 
why  the  examiner  is  sending  so 
slowly! 


Item  ff 


Title 


Qty. 


Price 


Total 


U.S.  orders  add  $2.50,  Canadian  orders  add  $3*50  -  Shipping 


Name 


Street 


City 


TOTAL 


State 


Zip 


TOTAL  $ 

Card  If 


DAE  DMC  DVISA   "Check/Mcney Order 
Expiration  Date 


Telephone:  (603)  525-4201 
FAX:  (603)  525-^1423 


Mail:  73  Magazme,  Attn.  Unci©  Wayne,  Forest  Road,  Hancock,  NH  03449 


Number  38  on  your  Feedback  card 


/Votes  from  the  ELK 


Bill  Brown  WB8ELK 


Foxhunting!.  . . 

In  this  issue  we  highlight  a  really  ex- 
citing part  of  amateur  radio.  This  is  one 
area  where  home-brew  equipment  is 
still  king.  Not  only  will  you  have  a  gr eal 
lime  putting  together  your  direction 
finding  system,  you'll  also  be  able  to 
join  in  the  adventure  of  tracking  down 
hidden  transmitters,  Even  if  you  don't 
jom  in.  the  hum*  it's  fun  just  to  gawk  at 
the  incredible  variety  of  mobile  and 
portable  antenna  arrays  that  show  up 
at  these  events.  Many  countries  con- 
sider foxhunting  a  true  sporting  event, 
complete  with  international  competi- 
tion. These  foxhunts  sometimes  have 
hundreds  of  competitors  starting  out 
with  a  footrace  while  homing  in  with  DF 
gear,  You  can  bet  the  youth  of  these 
countries  know  that  a  radio  can  be 
used  for  something  other  than  listening 
to  the  latest  hit  soyndsl 

One  thing  for  sure,  foxhunting  is  nev- 
er boring.  Each  hunt  is  usually  good  for 
a  few  adventure  stories  that  you f re  li- 
able to  hear  on  the  local  repeater  for 
some  time  afterwards.  Places  to  hide 
the  hidden  transmitter  are  endless  and 
can  be  incredibly  creative  During  their 
last  hamfest  the  Indianapolis  Foxhunt 
Club  decided  to  hide  the  hidden  trans- 
mitter on  a  mystery  person  who 
roamed  the  ftea  market  in  order  to  find 
the  quarry  you  had  to  wander  up  to 
perfect  strangers  and  say,  "Are  you 
the  fox?"  This  led  to  a  nasty  stare 
in  most  instances  and  came  close  to 
placing  some  participants  in  danger  of 
a  punch  in  the  nose!  Some  groups  go 
to  incredible  lengths  to  disguise  the 
fox,  During  a  recent  Florida  hunt  the 
tox  dressed  up  like  a  bag  lady,  com- 
plete with  a  shopping  cart  filled  with  old 
clothes  and  trash.  The  hidden  trans- 
mitter was  placed  in  the  shopping  cart. 
The  bag  lady  fox  sal  on  a  park  bench 
for  hours  having  a  greal  laugh  as  the 
hunters  wandered  past  never  once 
daring  to  ask  to  took  m  the  cart!  The 
Indianapolis  group  has  started  a  new 
twist  with  an  Easter  Egg  style  hunt. 
They  hide  several  low  power  two  meter 
transmitters  scattered  around  a  small 
area,  hidden  in  bushes  and  trees.  Fu- 
ture hunts  will  actually  use  plastic  eggs 
to  house  the  transmitters,  Wish  I'd  had 
a  way  to  find  Easter  Eggs  like  this  when 
I  was  a  kid! 

Our  cover  photo  shows  Eb  WD9I 
bagging  a  five-point  ELK  (WB8ELK 
balloon  transmitter  with  whip  antenna). 
Eb  showed  us  that  you  don't  need  a  lot 
of  fancy  equipment  to  track  down  a 
hidden  transmitter.  This  balloon  Irans- 
milter  (10  milliwatts  on  2  meters)  trav- 
eled 85  miles  to  land  in  a  field  20  miles 
west  of  Eb"s  house  Beam  headings 
from  tracking  stations  across  the  Mid- 
west narrowed  the  search  area  down  to 
a  10-m ile-square  area  Using  nothing 
more  than  an  HT  on  the  windshield  of 
his  car  and  a  scanner  on  the  front  seat. 
Eb  headed  out  lo  pin  m  the  search. 
After  scanning  ihe  area  for  an  hour,  he 
heard  the  squelch  break  and  the  signal 
quickly  become  Wquteting,  After  he 
drove  100  yards  further  down  the  road, 
his  scanner  came  to  life.  Jumping  out 
of  his  car.  he  saw  a  small  white  dot  in 
the  middle  of  a  plowed  field  and  ran  out 
after  it.  He'd  found  the  package!  Eb's 
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now  hooked  on  foxhunting  and  plans  to 
join  in  the  many  Indianapolis  hunts. 

Hopefully  this  issue  will  help  stir  up 
some  more  foxhunting  activity  and 
show  our  young  people  that  amateur 
radio  can  be  really  FUN  I 

Things  to  Come 

Future  issues  of  73 will  feature  other 
exciting  areas  of  amateur  radio  such 
as  ATV.  packet,  high  attitude  balloons. 
OSCAR  &  weather  satellites.  QRP-  HF 
operations.  DXing*  emergency  com- 
munications, Swung,  scanning,  an- 
tennas and  lots  and  lots  of  construction 
articles  Since  the  demise  of  Ham  Ra- 
dio we  intend  to  fill  the  gap  with  as 
many  technical  and  construction  arti- 
cles as  we  can  place  between  the  cov- 
ers. When  possible,  we'll  include  Ra- 
dio Shack  part  numbers  for  the 
components  in  our  articles.  If 
the  parts  aren't  available  at  the  Shack 
there  are  several  excellent  mail  order 
parts  houses  (Jamesco,  DLgi-key, 
Mauser  and  Circuit  Specialists,  to 
name  a  few)  which  should  net  you  just 
about  any  component  needed  for  the 
contraction  articles  published  m  73.  Al- 
so, when  possible,  well  Jet  you  know 
the  source  of  any  specialized  part  in 
ihe  article  To  save  you  the  trouble  of 
searching  for  parts  well  also  be  work- 
ing with  some  of  the  kit  manufacturers 
such  as  Ramsey  and  A  &  A  Engineer- 
ing to  provide  a  complete  kit  for  select* 
ed  arttcles 

If  you  have  a  neat  circuit  or  project 
you'd  tike  lo  share  with  73  readers 
please  send  it  in!  Please  include  a  con- 
cise description  of  the  circuit  and  Its 
operation,  a  schematic  diagram  (can 
be  hand-drawn  as  long  as  It's  read- 
able), parts  list  with  manufacturer 
sources  if  possible,  p.c  board  layout  (if 
used),  parts  placement  and  some  pho- 
tographs. If  you  or  your  club  has  been 
involved  in  an  event  that  may  prove 
interesting  to  73 readers  (DX petitions, 
emergency  communication,  parades, 
walk-a-thorcs.  severe  weather  watch- 
ing, etc.),  write  it  up,  take  some  photos 
and  send  it  in!  Not  only  will  you  gain 
recognition  and  fame  as  a  nationally 
published  author,  you'll  get  paid  for  itf 
It  you're  interested  send  for  our  " Writ- 
er's Guide." 

Well  be  featuring  photos  of  radio 
clubs  and  groups  across  the  nation  in 
our  future  issues,  Take  a  group  photo 
and  do  a  short  write-up  describing  you  r 
club  and  when  it  meets.  Also,  if  you 
know  a  ham  whose  efforts  should  gain 
recognition,  send  us  a  photo  and  some 
biographical  info  for  possible  use  in  the 
"Ham  Profiles'*  section. 

The  73  BBS 

WeVe  added  several  new  special  in- 
terest groups  (SIGS)  to  the  73  phone- 
line  BBS  Look  for  the  ATV,  Packet, 
Foxhunting,  QRP  and  School  SIGS. 
This  is  a  73  service  available  to  help 
you  keep  in  touch  and  exchange  intor- 
mation  with  others  of  similar  interests. 
Drop  us  a  line  if  you'd  like  us  to  add  any 
additional  SIGs,  You  can  reach  the 
BBS  via  (603)  S25--4438,  300  or  1300 
Baud,  8  data  bits,  no  parity,  1  stop  bit. 

Till  next  month,  73s.  .   the  ELK 
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Jim  Gray  W1XU 
210  Chateau  Circle 
Payson  AZ  8554 1 

Has  Cycle  22  Peaked? 

At  the  time  this  forecast  is  being 
prepared,  at  the  end  of  March,  it 
appears  that  the  sunspot  maxi- 
mum for  Cycle  22  is  either  Immi- 
nent or  just  passed.  It  also  ap- 
pears that  Cycle  22  has 
peaked  higher  than  any  pre- 
viously recorded  cycle  ex- 
cept Cycle  19.  which  set  a 
record.  Because  of  the  man- 
ner in  which  "smoothed 
sunspot  number"  is  calculat- 
ed, it  will  be  another  six 
months  or  so  before  we  can 
be  sure  that  Cycle  22  has  re- 
ally peaked. 

July  wiH  be  a  generally 
poor  month  for  DX  on  week- 
ends, sorry  to  say,  and  the 
generally  higher  atmospher- 
ic noJse  levels,  solar  absorp- 
tion, and  possible  magnetic 
field  disturbances  on  many 
days  probably  will  combine 
to  make  the  OX  bag  a  poor 
one  for  the  month. 

However,  you  ought  to 
never  be  discouraged  by 
forecasts,  but  instead,  follow 
the  WWV  broadcasts  at  16 
minutes  after  each  hour  to 
keep  you  up-to-date  on  the 
trends  of  solar  flux  (the 
higher  the  better)  and  the 
earth's  magnetic  field  index 
(the  lower  the  better). 

On  good  days  (second  and 
fourth  weeks  of  July),  the  HF 
bands  will  be  open  until  after 
dark  in  the  Northern  Hemi- 
sphere, and  very  good  VHF 
openings  may  present  them- 
selves on  many  days. 

There  will  be  a  solar 
eclipse  on  July  22;  it  will  be 
total  for  N.E-  Europe,  N.  of 
Greenland,  N.  AsiaT  arctic  re- 
gions. N.W.  of  N.  America 


Jim  Gray  W1XU 

and  the  Hawaiian  Islands.  Else- 
where il  will  be  partial 

For  those  who  are  interested, 
the  full  moon  occurs  on  July  18, 
and  the  sun  will  be  farthest  from 
the  Earth  on  July  4.  The  worst 
propagation  days  will  probably  be 
centered  around  July  2  and  again 
around  July  16. 

Keep  smiling— things  can  only 
improve! 
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Performance.  Yours  and  your  radios.  They  go  hand 
in  hand.  To  be  a  truly  world-class  competitor, 
you've  got  to  have  a  truly  world-class  rig,  And  its 
here,  now.  The  versatile  new  FT- 1000  from  Yaesu. 

The  FT- 1000  will  blow  away  your  competition  with 
a  spectacular  combination  of  power  and  operating 
flexibility  with  such  features  and  options  as: 

*  Direct  Digital  Synthesis  ( DDS),  two  ten-bit 
DDS  plus  three  eight-bit  DDS  for  fast  lock-up  time 

and  lower  synthesizer  noise  than  other  traditional 
PLL  systems. 

•  High  RF  Power  Output,  continuous  adjustable 
output  from  20  to  a  full  200  watts. 

•  Dual  Receive  utilizing  two  tuning  knobs  for  easy 
spotting;  with  optional  BPF- 1  module  al  lows  cross- 
band  dual  receive. 

*  Digital  Voice  Storage  (DVS-2)  option  provides 


instant  playback  of  16-second  receive  memory, 
plus  two  8-second  *kCQ  Contest"  messages  on 
transmit. 

*  Automatic  Antenna  Tkiner  built-in  with  fast  ac- 
tion and  39  memories  for  quick  band  changes. 

•QRM  Rejection  Systems,  including  a  variety  of 
cascaded  filter  selections,  width  control,  IF  shift, 
IF  notch  filter,  all-mode  squelch,  dual-mode  noise 
blanker  and  a  CW  audio  peaking  filler. 

Additional  Features:  108dB  dynamic  range  •  front 
panel  RX  antenna  selector* built-in  electronic  keyer 
module  *  stereo  dual  receive  *  flywheel  effect  on 
main  and  sub  VFO  tuning  dials  ■  twin  frequency 
displays  *  CW  spot . 

A  product  of  three  years  of  intensive  research  and 
design.  This  HF  rig  will  allow  you  to  achieve  a 
position  of  competitive  dominance. 

See  the  exciting  new  FT- 1000  at  your  Yaesu  dealer 
today.  Ifs  the  best  of  the  best. 


Performance  without  compromise 

1989  Yaesu  USA.  17210  Edwards  Road  Cerritos,  CA  90701  (800)999-2070 
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FS-950SD 

"DX-clusiveT,HF  Transceiver 

The  new  TS-9503D  is  the  first 
Amateur  Radio  transceiver  to  utilize 
Digital  Signal  Processing  (DSP),  a 
high  voltage  final  amplifier,  dual 
fluorescent  tube  digital  display  and 
digital  meter  with  a  peak-hold  function 

•  Dual  Frequency  Receive  Function. 
TheTS-950SD  can  receive  two  fre- 
quencies simultaneously. 

iewt  Digital  AF  filter  Synchronized 
with  SSB  IF  slope  tuning,  the  digital  AF 
filter  provides  sharp  characteristics  for 
optimum  filter  response, 

•  Mew  high  voltage  final  amplifier 
50  V  power  transistors  in  the  150-watt 
final  section,  resulting  in  minimum  dis- 
tortion and  higher  efficiency,  Full-power 
key-down  time  exceeds  one  hour. 

•  New!  Built-in  microprocessor 
controlled  automatic  antenna  tunes 

•  Outstanding  general  coverage 
receiver  performance  and  sensitivity. 
Kenwood's  Dyna*Mixt"  high  sensitivity 
direct  mixing  system  provides  incred- 
ible performance  from  100  kHz  to 

30  MHz  The  Intermodulation  dynamic 
range  is  105  dB. 

•  Famous  Kenwood  interference 
reduction  circuits.  SSB  Slope  Tuning, 

CWVBT  (Variable  Bandwidth  Tuning), 
CWAFtuneJF  notch  filter,  dual-mode 
noise  blanker  with  level  control,  4 -step 
RF  attenuator  (10,  20,  or  30  dB),  switch- 
able  AGC  circuit,  and  all-mode  squelch 
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Wilhout  DSP  With  DSP 

•  Digital  Signal  Processor  DSP  is  a 

state-of-the-art  technique  that  maxi- 
mizes your  transmitted  RF  energy. 


»  High  performance  IF  fillers  built-in 

Select  various  filter  combinations  from 
the  front  panel.  For  CW.  250  and  500  Hz, 

2.4  kHz  for  SSB,  and  6  kHz  for  AM.  Filter 
selections  can  be  stored  in  memory! 

•  Multi-Drlve  Band  Pass  Filter  (BPF) 
circuitry,  Fifteen  band  pass  filters  are 
available  in  the  front  end  to  enhance 
performance 
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•  Built-in  TCXO -for  the  highest  stablll 

*  Built-in  electronic  keyer  circuit. 

•  100  memory  channels  Store  inde- 
pendent transmit  and  receive  frequen 
ciest  mode,  filter  data,  auto-tuner  data 
and  CTCSS  frequency. 

*  Digital  bar  meter. 

Additional  Features:  *  Built-in  inter- 
face for  computer  control    Program- 
mable tone  encoder    Built-in  heavy 
duty  AC  power  supply  and  speaker 
-Adjustable  VFO  tuning  torque 

Multiple  scanning  functions 
:-  MC-43S  hand  microphone  supplied 

Optional  Accessories 

*  DSP-10  Digital  Signal  Processor  * 

•  SO-2  TCXO*  "  VS-2  Voice  synthesizer 

•  YK-88C-1  500  Hz  CW  filter  for  8.83  MHz  IF* 

•  YG-455C-1  500  Hz  CW  fitter  for  455  kHz  IF* 

•  YK-8SCN-1  270  Hz  CW  filter  for  8  S3  MHz  IF 

*  YG-455CNM  250  Hz  CW  filter  for  455  kHz  IF 

*  YK-88SN-1 18  kHz  SSB  filter  for  8  83  MHz  IF 

-  YG-455S-1 2  4  kHz  SSB  filter  for  455  kHz  IF* 

-  SP-950  External  speaker  w/AF  filter 

♦  SM-230  Station  monitor  w^pan  display 
*SW-2100SWR/power  meter 

TL-922A  Linear  amplifier  (not  forGSK) 

*  Built-in  for  the  TS-950SD 
f  Optional  for  the  TS-950S 

KENWOOD  USA  CORPORATION 

COMMUNICATIONS  A  TEST  EQUIPMENT  GROUP 
P.O.  BOX  22745. 2201  E.  Dommguez  SUe*! 
Long  Beach ,  CA  90801574  5 

KENWOOD  ELECTRONICS  CANADA  INC, 

P.O.  BOX  1075, 959  Gana  Court 
MisslssaugaH  Ontario.  Canada  L4T  4C2 

KENWOOD 

, , .  pacesetter  in  Amateur  Radio 


